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PREFACE. 



The Author has not attempted to present to the profession a 
treatise on the ear embracing the entire field of otologj, but he 
tmsts that the particular subjects embraced in the work, and to 
-which he has directed more special attention, maj be found of ser- 
vice to those interested, whilst not devoid of interest to the otolo- 
gist. To the Author's early acquired vogue of noting in detail 
matters of practical interest in private and hospital practice is due 
the accumulation of the records of some ten thousand aural cases, 
or about one-third of all such that have passed tlirougb his hande 
during the past twenty years. It is at the earnest request of his 
professional friends, and many of the practitioners and students 
who have attended his aural clinics at the New York Eye and Ear 
Infirmary, and formerly at the New York Ear Dispensary, that he 
has been induced to select from this and from his published writings, 
the material of which this work is composed. 

The labor of co-ordinating the immense accumulation of clinical 
material would scarcely have been undertaken but for such encour- 
agement, and the valuable aid of his assistants in hospital work. To 
the latter, namely, Drs. Wm. A. Bartlett, Kobert Barclay, and C. 
J. Oolles, his sincere thanks are extended for faithful work on his 
clinical records at the Infirmary, and their assistance in preparing a 
card index to all of his recoi-ds, comprising some forty thousand 
reference cards, and the revision and classification of the same, and 
for many original drawings and diagrams to illustrate the text. 

The Author has abstracted considerable matter in the prepara- 
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tion of the work from bis more practical contriburions to the 
medical jonrnals of tlie dav. both home and foreign, during tlie pa^t 
fifreeu veare. omitting mucli tliat ha-* in the mean time Iwcorne 
obe-ilete. 

In snidving the functions and di^eajjes of tlie ear. it lias l>een en- 
deavored to aroid tlie too exclusive eonsideratiun of local conJitions* 
with a view to se]>arate treatment apart from the whole, since otol- 
otrv in its hrriadcst sense should embrace a cnnslderatiou of the 
upper air tract, of which the middle ear form* Init a jiart. and of 
regions contiguous to the ear. 

Both the anatomy anij j>hv!iiology of the ear eiiilirace a literature 
tfto extensive to l»e more than briefly considered in the scope of 
this work, tlie essential anatomy and physiology <,.f the organ only, 
therefi»rc-. have l»een for the must |»art intn xlueed along with the text, 
where, it i* l»elieved, they will best serve the purposes of the reader. 

The writer has nut always empU»yed the term " chrLtnic catarrh " 
in>]>eakingf o the morbid processes of the mucnus mend irane usually 
known by that name. l»elieving that it d^'es not in every case fully 
descril»e the conditions present. 

The following subjects intnxiuced in the work are considered as 
wonhy of s[Hwial mention here, inasmuch as they present features 
not usually made si> prominent in wurks on the ear : Catarrh of the 
upjwr air tract ; *.^ral irritation, siK?cially dentition jmhI diseased 
teeth, and Sea bathing — their causative intluences on tbe ear. 
T\ ounds and injuries of the ear, occurring iu warfare and civil 
life. Rupture of tlie drum-head from Kixing the ears, and it£ 
lueilicivlegal asi>ect. Concussion frtim the bliist of great guns 
aud expKisives. etc. Anomalies of audition, noises in the ears and 
their connection with ins<ine halIn;.inations and delusions. [It is 
hoi>ed that in thus drawing attention to s*^me unfortunate persons 
wli*. have symptoms of mental alvrrati^'n wholly due to "noises in 
the head" ^earJi, a more satisfactory plan iu their treatment may 
be adopted.] The effects ttf false Iiearing on singers, actors lectur- 
ers, and luosieiaiis are als«^ considered in this connection. Othse- 
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matoraa occmring among lunatics, pugilists, and others has been 
presented very fully, and will, it is believed, be of special interest 
to alienists and examiners in lunacy. 

The operation of excision of the drum-head and ossicles for 
otorrhoea, and deafness due to chronic catarrh of the middle ear, in- 
cluding a full account of the literature of the subject. The results 
of this operation have been satisfactory, and it is hoped that its use- 
fulness will be confirmed by experience. 

The classification and education of school children with defective 
hearing. 

The effect of high atmospheric pressure on the ear in tunnels, 
caissons, and in diving. Tiie increase of submarine labor of late 
years makes it very important that the effect of such work on the 
ear be understood. 

The subject of pension claims of soldiers, sailors and marines on 
account of disability from deafness is discussed. 

The TTriter has been greatly aseisted in the c<»llecting of facts re- 
lating to the effects of casualties of warfare on the ear by officers 
of the array and navy, and he trusts that they may continue to favor 
him with any observations bearing on this subject coming to their 
knowledge. The admirable instruments, of which cuts are given, 
which have been employed in the Author's practice, were made by 
Mr. "W. F. Ford, the well-known instrument-maker. 

Much of the work of abstracting the writer's papers, translations, 
etc., revising the proof sheets, and the entire preparation of the index 
has been done by Dr. Colles, whose name appears as editor on the 
title page of 'the book. 

SAMUEL SEXTON. 

12 West 85th Strkbt, 
New Yohk, September, 1888. 
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PART FIRST. 



REMARKS ON THE ANATOMY AND PHYSIOLOGY OF THE 

AURICLE, EXTERNAL AUDITORY CANAL AND 

CONTIGUOUS PARTS, AND THE 

MEMBRANA TYMPANI. 



CHAPTER I. 

^e auricle. The extenial audttorj cana). The attachment of the auiicls 
and cartilaffbiotis canal to thi* temporal bone. The auriculo^ranial miiBcles. 
ReUtioDS of the temporo-maKillar/ articulation to the cartilag^iiioue por- 
tion of the external auditory canal. Further reaiarka on the exterior mus- 
cles and fascia of the ear. Obserrationa on the compArative physiology of 
the auricle. The functional niOTements of the auricle. The voluntary 
movements of the auricle in man. 

THE AURICLE. 

The cartilaginous expansion at the ontor terminas of the ear con- 
stitutes ilie auricfe and outer portiott of the external atiditory canal. 
The functioHB and diseases of these parts are similar and will, there- 
lore, be considered somewhat in connection with each otlier. 



Pio. I. -TnK AfRirtK \r\unt Bntwrrr*, 

a, Bellx: <■, uitlltelU: A, f<M«or Uu>ltelU; d, fmsw iif Uir satltKtUx; f, tnMpu; /, ami- 
i; h, lobule; p. ooovha. 

The pinna, or wing of the car, as the anricle is soroetiniea eaUed, is 
topographically entirely unlike any other region of the body, consist- 
ing as it doeti of a delicate but firm cartilaginous framework whicli is 
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much exposed because of its prominently ouUiauding position. This 
pavilion varies in size and shape iu different individaaU ; in general 
contour it ia hollowed out like a ejhell ; the concha proper^ the doop- 
eel part, ia the expansion with which this external auditory canal 
commences. The auricle ia twenty-three to thirty lines in length, 
thirteen to twenty-eight in its greatest width, and from one'half to 
two or three lines in thickness. 

Jt stands out from the sknil at an anple of from 30° to 40°, the 
unglo being more acatc forward and above than behind. It rarely 
happens that this angle is less than 10° or greater than 45**. The 
form of the auricle is very irregular in consequence of the foldings of 
its cartilage. It is well adapted to the collection of sound and from 
its general ontspreading shape aide in affording tension to the traos- 
mitting apparatus of the drum. It is sufficiently moTable in its 
attacbmont, and pliable, to be safely pressed against the head when 
Iain upon. 

The irregularities of the auricle's surface, duo to foldings of the 
cartilage, whiie presenting a pretty uniform appearance to casual in- 
spection, are on closer observation found to be differently moulded 
in almost every subject. So characteristically distinct is this varia- 
tion that for personal identification a photograph of the organ would 
often serve a better purpose than one of the face, since the former ia 
leas subject to the mutations of time or other changes to which the 
latter is liable. 

Signifimnce of the auricles ronfiyurtiiioii. Without doubt the 
large auricle is more serviceable acoustically, its ample receiving sur- 
face favoring the collection of sonnd (and probably also the apprecia- 
tion of its source) ; but most persona would willingly exchange any 
advantage of this kind for the possession of a small and shapely 
organ which is considered ati evidouoo of aristocratic ancestry. The 
size and sha])e of the auricle, however, usually depends on the 
general configuration of the individual, and, constirjutiatly, some indi- 
.Tlduals of every race or social station have small and handsomely 
formed ears. The ear in negroes is an exception to the above in tbia, 
that the organ is smaller than in other races. 

Both ancient and modern writers have attached much significance 
to the size and figure of the auricle and its angle of attachment to ' 
the head ; thus idiots and imbeciles are said to of ten havu peculiar 
cars, a statement not warranted by the facts — congenita! defects of 
the organ by no means being always or indeed common among them. 
The obscrvatious of physiognomists in regard to the siguiticuuce of 
the cars in determining character, do not hold true beyond the fact 
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that they inaintaiu a very constant oonfiguration in individuals of 
similar plivstCBl devDlopmonl, irresp^ctiTe of race. 

Charles Darwin, in his iintirin!' search for evidence of man's evo- 
lutiuu, discovered a morphological correspondence botwoon man and 
monkey, namely, the frequent occnrrenoo of an irregularity in the car- 
riage forminff the superior border of the helix of man's ear corre- 

}nding with the more unvuryiug pointed ear in some species of 
monkeys. 

T/t6 acotisfic vatNin of the auricle is not accurately known, although 
it has I)een the subject of much discugsion. Military surgeons and 
olheraiithoritieshave assorted that, where the organ has Iteen entirely 
removed by wounds or by design, no loss of hearing occurs. It is 
probable, liowever, that in the cases observeci, the hearing power was 
not aceurately tested either before or after the injury. The ab«euco 
of auricles must entail some defectiveness in hearing, especially in 
respect to orientation, sineo those who have been deprived uf the 
organ frequently usa the jialm of the hiind lui a siil>atitute. 

The auricle and external auditory canal coiDititute a non-resonant 
natural trumpet, whose smooth and generally concave surface cou- 
densos sound-Tibration^ approaching the driim-hcad : oven the folds 
of the auricles are believed to reflect and thus ioteueify sound in its 
paatAge to the concha. 

The flflix, incurving, affords a border to almost the entire circum- 
ference of the auricle. On itsotiter fa<_'c the helix begins in the bottom 
of tlie concha, dividing it into two unequal [wrtions, the lower one being 
larger than the upper. This horizontal portion of the helix is called 
its «pinej it presents a short pointed prolongation on icachiug the 
anterior edge of the auricle, and from thenoe it (the crus) curves up- 
wards, fonniug the anterior border uf the auricle ; the helix then 
circles around tliu summit, of the auricle to tei-minate behind and 
below in tlit' rnutia /if/iViV.' 

The AntiheUx is a fold of curtilage situated within the helix, com- 
mencing just above the antitragus, passing upwarH-s and describing a 
somicirclo, the convexity of which corresponds with tlie concavity of 
the belix. It terminates anteriorly by two diverging branches, the 
spaoo between which forms \\\e fnssa of the atUiltdix. The space be- 
tween the helix and antibelix is the /W«« uf the helix. 

77(0 Tragus is called thus from supporting a bunch of hair more or 
less prominent in persons of advanced years. 

The Antitragus lies opposite the tragus and behind the meatus. 

' lu mnmmirera it constitutes a'separate cartilage, the tcatuium. Eusohke. 
Splanchnulogie, Paris, 18(5, p. 749. 
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The cartilage of the antitmgas is much smaller than that of the 
trngDH. 

Thn Oonc/in is the largegt of all thu fossse of thti (ixternal ear, being 
bouni)e<l beliinil h^ the aiitihelix, uihI 1m>Iov continuous with the ex- 
ternal aiiditorj* meatus. 

The inner face of the auricle possesses many irregularities which 
correspond with those of its outer face. The most prominent eleva,- 
tiou, the convexity of the concha, affords attachment for the abductor 
muscle of the ear. The greater portion of tlie concha is applied to 
the aide of the head, the post4)rior superior portion only being free. 

7^0 Lobe is a cutaneous cushion, ^accid and without cartilage, its 
free border extending from the tail of the helix behind to the skin 
covering the articulation of the lower jaw. Its sizeiB determined in 
different individuals by its dependence and the varying amount of fat 
in its connective tissue. 

ITie CariHageoi the auricle is soft, spongy, and elastic, its cartilagi- 
nous cells, according to Buschke and others, lying in a retiform 
tissue. Uuachke found, on niaceratioii and rtimoval of its perichon- 
drium, that it was very brittle, so that the thin edge of the heliic 
conid be with difficulty obtained intact ; he states also that there ts 
little tendency to ossification in the progress of age. The pf^richon- 
drium is firmly adherent to the cartilage. The skin enveloping the 
ear is Bei)arat«d from the jwrichondrium by a thin layer of connec- 
tive tissue ; it is continuous with the lining of the external anditory 
canal. Its attai^hment to the cartilage throughout permits of a slight 
movement, but the covering of the lobule moves much more freely. 
The skin is freely supplied with sebaceous glands which become 
larger in size and more numerous in approaching the external audi- 
tory meatus. The secretion of these glands increaaesin the same pro- 
portion, assuming finally, deeper in, chemiL'ally, the character proper 
to the glands of this region. 

/fairs are most abundant on the outer face of the auricle; thoy 
are especially nnmorous and stiff on the tragus of the male. Vary- 
ing in length from an inch to an inch and a half, they curl irregu- 
larly, turning sometimes into the extontal auditory canal. 

Muscles of the aurich. With the exception of the helicls major 
these muscles do not seem to exert any iiiflueiK^i^ upon the ten^^ion of 
the transmitting inccliunisim. On the outer face nf tbo concha are the 
helicis major and minor musrles ; the former is interwoven at its 
broad upper «nd with the superior auricular muscle, and attached 
loosely at its small end to the outer edge of the helix and spine of the 
latter. The helicis minor aids the above. 
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The antitragicna musrle eeiidB fibres to the nppcr eUge of the pofl-j 
terior surface of tlie poeterior wall of the cartilaginous canal (Honle)*| 
some of its fibres are ineertM into the proooasus caadatnsof the helix. 
The trafficuf musde is short and lies on the outer surface of the 
tragus ; it£ flattened fibres take a vertical direction. 

On the iuuer face of the auricle are the ohUquus and tranxeergus 
auricnlm mufclea. Like the tragicus, theao muftcles are in man qnite 
insignificant, 

THE EXTERNAL AUDITORY CANAL. 

The external auditory ranal extends from the bottom of the concbi 
the membrana tympatil, and consist^of an outer, cartilaginoas portion, 
and an inner, bony portion, the latter being the longer. The size ot\ 
the canal varies much, its length, according to lluschkc, in adults 
being from ten to ecvcntecn lines, it« height four to aix lines, its 
width three lines. The length of the inferior wall of the osseous ]K>r- 
tion is much increased by the inclination of the membrana tyrapani. 
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The Cartilaginous Portion. In diroction, thiHpurtinnof thecaual, 
from without inwards, pawies forwfiriU and upwards, and is sompwhut 
twJFt^ npon itself: owing to tliese infltictiun^i, an iimpection of the 
drumhead cannot always be made without straightening the canal 
by lifting np the suriole. At the coDimeucemcnt it is largest ante- 
riorly, bciug composed of a largo and iri-egaUr qundrilatcml plate of 
cartilage, with rounded aiigleb-, forming first the tragus in front of 
the orifice, and then sweeping mwurds to furni the anterior and lower 
wall of the canal. The plate is turned up upon itself, and lies close 
to the posterior face of the concha. It may be felt daring diaaection 
by prcJMiing the foreHnger Iwtween the back of the concha and the 
mastoid process. 
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The inner surface of this plate is attached to the rough margin of 
the auditory process of the tympanic plate which forma the inferior 
anterior border of the bony meatus. TIio posterior superior wall of 
the cuoal is formed by that portion uf tim cartiUgt! which it- folded 
back upon itself from the anterior edge of the concha, and by meni- 
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10 THE EZT£BNAL AUDITOKT CANAL. 

branous tissue which serves to complete the closure of the anterior 
inferior cartilaginous canal; it extends backwards about three-quar- 
ters of an inch to be firmly attached to that portion of the rongh 
surface of the auditory plate forming the posterior superior border of 
the osseous meatus. 

Pressure in front of the tragus usually closes the lumen. In ad- 
vancing years, and always in some subjects, the posterior edge of the 
meatus impinges upon the lumen, and, in thus closing the outlet^ 
sometimes prevents the natural escape of cerumen. Owing to this 
valve-like arrangement, however, the entrance of foreign bodies is 
difficult. In children, where the meatus is often less obstructed in 
this manner, objects are more easily introduced. 

The more striking topographical features of the cartilaginous canal 
are a considerable hollow in the membranous upper part, and the fis- 
sures forming interruptions on its sides completely dividing the car- 
tilage into three half rings, resembling the divisions in the cartilage 
of the trachea. 

Between each couple of rings is found a fissure or so-called incisura 
Santorini, closed by fibrous elastic tissue. The exterior fissure is 
three or four lines distant from the edge of the tragus; it commences 
at a narrow part on the anterior face of the cartilage^ and terminates 
on the superior face, being here from one-half to one line in width. 

The interipr fissure occupies the inferior face, extending itself a 
little on the posterior; it is one to one and one-half lines from the 
preceding and larger at its middle. In rare cases there may be a 
third smaller fissure. 

The M. incisura Santoriai,M. intertragicus (Jung), or dilator 
musc^£ O/M0 cont^Aa (Theile), is placed above the larger fissure. It 
lies, according to Henle,' inferjorly and medianly to the tragicus 
muscle, on the anterior surface of the anterior wall of the cartilaginous 
<»nal, and passes over the lateral incision of the cartilage. The last- 
named author says that Theile found this muscle very distinct in a 
case in which the tragicus muscle was present in a very rudimentary 
state only. 

A branch of the stylo-glossus muscle is sometimes connected with 
the cartilage of the canal. Ilenle,* in describing this muscle, says its 
auricular head {Caput auriculare M. styloglossi Graher) is sometimes 
found as an independent muscle, the stglo-auricularis ot Hyrtl or M. 
depressor auricula of Lauth. The muscle just mentioned was dis- 

' Lefarbuch der Bystemfitlsohen Anatomie des Menschen, 1S73, vol. 2, p. 
769. 
* Anatotnie. vol. 3, p. 101. 
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covered by HjrtI, and is, according to ITuschke,' raet with one time 
in six; it is fnsiform, and from one-half to one and ono-half lines in 
thicknesa. Both thcso muscles appear to bo able to enlarge and 
stretch the external auditory caual. 

Tlte plai^siwi mtfoidta or M. subcutaneous colli sends also occasion- 
ally gome lateral fibrea to the under surface of the cartilage of the 
canal, according to Cowper. 

77jtf skin lining the canal gradually Iwicomes softer, reilder, and 
more vascular and sensitive, more secretory, very much resembling a 
mucous membrane as it covers the drum-head. It may be detached 
more easily from the canal than from the concha, and at the outer 
extremity it is smoother. Its layers grov thinner in the same propor- 
tion; the papillary tissue disappearing, there remains at the mem- 
hrana tympani scarcely more than soft and thin epidermis, according 
to Huscbke. 

The hairs of the canal are shorter and finer than those on the 
tragns. TTsually they are not obaerved Iwfort^ the age of puberty, and 
in some indivitiuals arc much more abundant than in othertt. Tn the 
bony portion of the canal they become less numerous and of shorter 
length, and we do not find them at all at the inner end. In disordered 
states of the meatus these hairs fall out in great numbers. Oombin* 
ing with the increased sebaceous secretion usually present, they may 
constitute a part of coruminoug collections. 

There are both sobaoeous and ceruminous glands in the externiil 
auditory caual. *S\iQ ceruminous glands Hkte towudi m greatest num- 
bers at the junction of the cartilaginous and bony parts, where they 
may number twenty to thirty to the scjuare line; the whole number 
has been estimated at one or two thousand. These glands resemble 
somewhat in their structure the sudurific glands. They begin with 
short and somewhat straight excretory ducts of one-twentieth to one- 
fortieth of a line in diameter, the glands themselves being ovoida] in 
shape and one-*jnarter to one-half a line in depth. They are lodged 
in arhomboidal utricle of tendinous tissue. The unequal aspect of 
ihe glands depends on the turns of the utricle into which the ten- 
dinous tissue is rolled. Each gland terminates in a dilated extremity, 
and is lined with epithelial scales. 

'Splanchnologte, p. 706. 
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THE ATTACHMENT OF THE AURICLE AND CARTI- 
LAGINOUS CANAL TO THE TEMPORAL BONE. 

The cartilaginoas framework of the ear ia so attaclied to the LeW 
poral bone as to admit of very free movement, the tubular portion. 
known as the cartilaginous ciinul, being loosely telescoped, so to jipeak. 
into the beveled outer i^nrfaro of the osseous meatus, and, though 
firmly united to the posterior superior curveil snrface of the auditory 
plate (which rounds off the an^le formM by the junction of the pos- 
terior root of the zygoma with the maatoidea, affonlinga long, narrow, 
projecting, and roughened articular surface), and alao to the auditory 
procca? of the tympanic plate, it has a free, gliding motion in thft 
surrounding tissues. 

The tiHwtbranoug jiorium, which has been tfescribed as closing a 
large defect in the cartilage composing the canal, and which increasosj 
its mobility, is attached anteriorly and inferlorly along with the car- 
tilage to that portion of the roughened margin of the osseous meatus 
formed by the auditory process of the tympanic plate. These two 
osseous margins, affording attachment for the curtilaginoua canal, run 
from anteriorly and above downwanls and convergingly, to form the 
OToidal opening which constitutes the osseous meatus auditonus ex- 
ternus. A smooth gap U hft between the beijinning of these rouffh 
maryins trhich exteiuh all the way down along the anterior wall of the 
osseous meatus to the smooth outer surface of the auditory plate; over 
this even plans glides a continuation of the temporal fascia, ihc sig- 
nificanoe of whiiOi will hi? considered in another connection (see pagO>< 
23). 

The common integument forming the outor covering of the anricle 
aids somewhat in attaching the exterior parts to the deeper ones, but 
the superficial and deep layers of the temporal fascia and the skia 
muscles are the principal means. 

Anteriorly both layers of fascia give off fibrous bands which are 
attached to and blend with the uutor fiicc of the cartilage of the auri- 
cle. 1. From the sujterficial layer lo tbf anterior superior border; 
these extend themselves to the posterior edge of the fossa of the helix. 
i,. A yet stronger band from tho deep temporal fascia to the sj)lne of 
the helix. 3. A strong band from the deep fascia is attaclietl to the 
tragus — a supertlcial portion blundiug with the cartilage, and a deep 
portion extending along the cartilaginous oiinal to its attachment to 
the margin of the osiscous meutus, which deep conncctiou is also in- 
fluenced by the action of the superficial fascia. 
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PoH&riorly, from the deep tascm a baud is attached to the inner 
face (convexity) of the concha just above the insertion of the scanty 
fibres of the postorior (rotrahens) ninscle; another band passes for- 
ward from the deep fascia about the uiitorior border of the mastoideu 
to be attached a little below the former. 

The auricle, on the whole, i? thus attached rather loosely to the 
temporal bone. The anterior ]H)rtion of the inner face of the concha 
is fixed to the roughened surfai.-e of the inustoidea by the fascia and 
connective tissue, bnt its posterior portion is free and can be felt in its 
place over tho mastoid process. 

7'he deep cranial aponeurosis, wliich is thinner over tho temporal 
region than elsewhere, lies beneath the superior and anterior auricu- 
lar and the HiipertiL-ial temporal muscles, being connected to them by 
verj' dense cellular tisane. It seems to bind all the tensor niiiricles, 
thu« giving anpport to their action. When actod on it glides freely 
over the deep temi>oraI nin^le. It sends fibres over to the auricle on 
a level with the tendon of the superior auricular muscle, after crossing 
which they are attached, along with the extrinsic ligamenta of the 
auricle, to the convexity of the concha. 

7716 superficial temporal fascia sends fibres of attachment to tho 
anterior surface of tho tragus and to the spine of the heh'x. The 
deep fascia, blending in front of the tragns with tho fibres of tho 
above, forms a strong band which is attached along the outer surface 
of the cartilage of the canal ils far as it^s insertion into tho osseous 
meatus. Tliis strong band lies on the smooth shallow groove formed 
npou that portion of the squamosa lying between the tympanic and 
auditory plates above mentioned. In viewing the osseous canal in 
the prepared specimen it will be seen that its roof, formed by the 
auditory plate, extends outwardly much further than the floor and 
sides, which aro formed by the tympanic plate and extend inwardly 
(Leidy), 



THE AURICULO-CRANIAL MUSCLKS. 

The MuacuUts epicranius is considered by Henle under five di- 
visions: 

M. Epicr. frontalis, 

M. Epicr. temporalis (auricularis anterior). 

M. (Epicr.) auricularls superior. 

M. (Epicr.) auricularis posterior. 

M. Epicr. occipitalis. 

Thc»e small thin muscles are known as the skin muscles of tho 
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scalp, and from them sitch motion as the auricle in man poBseeses 
is derived. This may ouce have been greater than now. but ?o far 
H8 the needs of man are eoncerued they are relatively as important 
as those in some of the lower animals where they still pumiiess a wide 
range of action, as may he seen in the dog, horse, or cat. Their ap- 
parent deterioration may be due to disu&e. So little attention has been 
given to their relations to the movements of the ear, and remotely 
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to the tension of the transmitting apparatus, that they seem entitled 
to a more extensive description in a work ou otology. 

Three of these muscles are attached directly to the auricle: (1) 
the anterior or M. epicranius temporalis; (2) the gnperior ; (3) the 
posterior aurieularis. Sappey describes a fourth, the superficial tem- 
poral, which is, however, so small that its cxigtenco has bceu donbted. 
It takes its origin from the temporal fascia and is attached by two 
fibrous bundles, of which the superior blends with the occipito-fron- 
talis, the inferior with the anterior auricularis. 

The anterior auricular s, rilirahetia auricula (or, as Honic calls it, 
the ^f. Epicranius femporalis), situated on the lowest part of the 
temple in front of the auricle, is very gmall, extremely thin, and 
quadrilateral in form. It is inserted at its auricular extremity into 
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the projecting spine oC the helix and the cnrroHponding part of the 
anterior edge of the coacha. From thiH donble origin it paeses for- 
vard and elightly npward and is inserted^ like the preceding, upon 
the cranial fascia. Sappe; says the greater number of anatomiets 
since Winslow ha?e erroneously stated that this mueclc haa a 
6zed ingertion to the zygomatic arch : he himself has always found 
it separated from the latter by about one centimetre and forming an 
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aente angle with it. The length of the little muscle is not more than 
twelve to fourteen millimBtres, and its width is about one eentinietre. 
It lies beneath the superficial temporal veKseln and the skin, and on a 
plane deeper than that of the enperiorauricnlar. Immediately be- 
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ncnth it is tho cranial faacia. which torminat«8 on the limits of the 
autcrior auricular, blemling with the aponeurosis of the crotophite 
(temporal) mutick'. Its luwer edge ruu8 uloug the anterior liganieat 
of the auricle which covera It sumenrhat. Its superior edge is coi)- 
tinued in [uirt with the corresponding edge of the M. elevator. The 
use of tliifl muscle Is to draw the auricle upwardrt and forwards. It 
assistfl, furthermore, in making the fascia tense (Sappey). 

According to llenle, the anterior anriciilnr muscle, or muse, epior. 
temporalis, i. e., the anterior, narrow, and thin strip of the lateral 
portion of tho epicranius muscle, takes its tondinous origin beneath 
the root of the zygomatic arch ou the margin of tlie bony canal. It 
is also connected witti the cartilaginous canal, with the capsule of the 
temporo-maxiUary articulation, and with u tendon uuder which the 
temporal vessels pass. Tho musciilitr fibres run parallel upwards and 
forwards, some reaching the edge of tlie epicranius frontalis and the 
orbicularis ocuH. 

The superior auricular (or attolens auricula') is tho moat impor- 
tant of the three muscles attached to tho auricle, as regards size. It 
is situated immediately above the auricle on the hinder part of the 
temple; it is vertical, broad, and thin, triangular in' form, the trun- 
cated summit presenting downwards to be inserted ou the convexity 
of the anti-helix, and also on the corresponding part of the helix, by 
the aid of a fibrons lamella of a gray color. 

This muscle is covered externally by a very thin aponeurotic layer 
and by the skin. It lies internally throughout on the cranial apo* 
neurosis, which envelops the entire jH)sterior surface of the auricle, 
and is lost in the superior attachment of tho muscie. Its posterior 
border, ascending vertically, runs along the superior border of the 
oocipital muede; the anterior border corresponds inferJorly to the 
anterior auricular muscle with which tt continues in part, and supe- 
riorly to tho superficial temporal muscle from which a fibrous inter- 
ception separates it, 

The uses of this muscle arc to elevate the auricle and to dilate the 
external auditory meatus. Its action also aids in making tense the 
cranial aponeurosis. 

Tha po^^terior auricular {or reirakeus auriculas) is formed usually 
of two small bundles of muscular fibres, the superior and the inferior; 
rarely they are united, and more rarely still is one of them divided 
into two. I'hese bundles extend horizontally from the auricle to the 
mastoid process, the lower one extending sometimes even to the 
occipital muscle; they are attached to the convexity of the concha, 
pass parallel to each other, backwards and slightly upwards, to be 
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inserted, the superior to the mastoii] process, the lower sometimes to 
the same placo. but more often to the aponeurosis at the insertion of 
the sterno-mastoi'l mnsnle. This second bundle present-s frequent 
varieties; somotimes it {» short and attached immediately under the 
foregoing: in other instances it is longer, Sappey liaving seen it pro- 
longed even to the t<rQdoD of the trapezius, and consisting of tvo 
distinct bundles united by a turgc tibrous intersectiuu^ one of which 
connected with its origin, the other with its termiuatiun. The 
(Strength of thette tendons indicates the very uoniiiderahle potency of 
this muRcle. Superficially, this mnscle is closely connected with the 
skin by means of the connective tissue, which Incj-eases in thickness 
as it approaches its occipitnl termination. Its action is to draw the 
auricle iMicknards and dilate the external auditory meatus. 

The abovc-mentiouod musoleo arc in some of their actions aided 
considerably by the occtpito-frontalis muscle. This latter really eou- 
sists of four muscles, two on each side; the two of the same side 
correspond — one of them, the occipital, to the posterior part of tlip 
cranitim, the other, the frontal, to its anterior part. Being united 
by the cranial aponeiirusis, they have been considered as a digastric 
muscle, to which has been given the name of occiptto-frontalis. 

The occipital muscle {epnruHins occipitalis) blonds with the mas- 
toideue and ti-apezius muscles (see otit). From its external third 
starts a fibrous tmnd which divides it^lf on a It^vet with the superior 
anricnlar muscle into two layers, one of which covers the cutaneous 
face of this muscle, while the other passes beneath it and towards the 
Buperticial temporal musclu. The anterior edge of the muacle is 
almost horizontal, aud presents to the mastoid portion of the tempo- 
ral bone and to the tendon of the superior auricular muscle, (is 
upper edge corresponds to llie posterior edge of the superior auricu- 
lar, 80 that the fibres of the two muaclea are both [mrijendicular. 

The principal use of this mnscle is to draw the cranial aponeurosis 
downward and backward and thus assist the action of the frontalis, 
since the one muscle uHortls the fulcrum on which the other acts. 

The froutal muicleA have been considered by a large number of 
aathors as forming a single muscle, but clinical observation and 
electro'phyeiological experiments establish clearly tlrnt they are inde- 
pendent. Thp frontalis arises from the anterior part of the facial 
aponeurosis by two origins a little in front of the frontal-parietal 
euturo, and descends — the internal fibres passing vertically, the others 
obliquely— to be inserted along with the orbicular into the skin of the ' 
eyebrows. 

The writer has seen Instances whoro the occipital aud temporal 
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inuacles, acting itiilepeudeutly of each other, exerted an' influence on 
the faai'ia in guch a manner as to very much assiat the aural muacl 
in moving the ear. 

For the anatomical description of these muscles and the neighbor- 
ing fascia, the writer, besides bis own limited dJAsections, is indebted 
to the works of other writers, notably those of Ucnlc and Sappej. 

Further research in the comparative anatomy of this subject is 
much needed, since from this source aloue can many disputed and 
obsuure points in the functions of the ear he settled. 



RELATIONS OF THE TEMPORO-MAXirXARY AR-PICU- 

LATION TO THE CARTILAGINOUS PORTION OF 

TUE E.XTEKNAL AUDITORY CANAL. 

The parietea of the cartilaginous portion of the external auditory 
canal are compressed from before backwards by the condyle of the 
lower jaw in front. The movement of the condyle against the anterior 
face of the yielding canal may be felt on placing the iinger in the 
concha during mastication; it brings the anterior wall of the canal 
into varying relations with the mastoidea, against which the poatei 
wall lies separated only by connective tissue and fat. 

Whilst admitting of this encroachment of the condyle, it 
readily partakes of the free movements of tho auricle. 

The canal glides freely up and down the space between the ramua^ 
of the jaw and masloidea, which also afford it protection. 

The well-known change which tho lower jaw undergoes with 
creasing years is often very marked. The ramus, almost vertical in 
adolescence, and joining the body of the bone ai a right angle, becomee 
afterwards reduced in size, more oblique, and tlio angle obtuse; where 
early \o&3 of the molar teeth has occurred, this takes place sooner. 

Under this change, tho jaw has a very much increaaei] range of 
motion sometimes, the acts of opening the mouth widely, as in masti- 
cation and yawning, causing the anterior wall of the concha, just 
below the tragus, to be drawn downwards and forwards, as the con- 
dyle rides forwards. Naturally, the condyle is alwayecarried forward 
about one centimetre in opening the jaws, while the fibro-cartilage is 
also displaced, but in an opposite direction; in the words of Sappey, 
**the condyle slides on the fibro-cartilage of tlie glenoid fossa from 
behind forwards, M'hilc the tibro-curtilagc slides on the condyle from 
before backwards." Distressing acoustic phenomena are common in 
subjects having this undue range of motion in the temporo -maxillary 
articulation and where anomalies also exist in the drum's tension, the 
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effort uf vavrning under these conditiona putting the drum-head un- 
duly upon the stretch. The act of vawning iilao rauttes^ through 
contntction of the teuRor muscles of thti piilute, tension upon the ham- 
mer through the tensor tympaoi. The rapid roriations in auditory 
tension, both from vithout and from within, ^ve rise to autophonia 
and other symptoms. 

The fullowiug cases are illustrative of the above: 

Gabe I. — Male, 51 years of age, of large osseous and muscular 
developmrnt, but thin. Motion of icmporo-maxillarv articulation 
during moromeuts of jaw can be plainly seen on looking into the 
concha. With each morcment the Inmen of the aerial condnit is 
almost obliterated, the condyle becomes very prominent in front of 
the tragus, which in bent forwunls upon itself, uiid the auricle is made 
to rotate anteriorly upon its ajcis. If the finger be placed in the moatns, 
which is large enough to admit its end, it will be very decidedly 
squeezed when the jaws are widely opened. The drum-heads, un- 
usually large and relaxed, show the presence of trophic changed. The 
patient always experiences dizziness, and is usually nauseated from 
masticating his food — phenomena due to variations of drum tension. 
OccaeionalTy the vertiginous condition comes on at other times, 
entirely prerenting locomotion. There is coustant autophonia and 
a feeling of confusing numbnesa about ilie ear. When moderate 
traction on the auricle in mainliiincd, this symptom is relieved, and 
hearing is improved. These expcriencos have finally made the pa- 
tient exceedingly nervous, and he is no longer able to attend to his 
business. He has been treated by mauy physicians^ one of whom re- 
garded his trouble as gastric. 

Caj^k If. — Male, 21 years of age, a subject of chronic aural catarrh, 
the drum-heads being greatly relaxi^d. The tern poro- maxillary 
articulations admit of nniisually free motion of the lower jaw, even 
moderate separation is attended with lateral displacement. This is 
most marked ou the right side, where the coronuid process can be felt 
to impinge very much on the cartilaginous canal, if the fiugor be 
placed in the right concha; the movement may be observed also ny the 
the eye. Patient is subject to exacerbations of head catarrh when the 
autophonia is nmch more marke<l, especially on the right side. Tem- 
porary relief follows voluntary sub-luxation of the lower jaw, short 
but vigorous efforts of expelling air from the nose, slight intlntion by 
the Valsidvau experinieut. or traction upon the concha, all of which 
may be made to restore the drum tension. The large eize of the canals 
and drum-lieads permits easy inspection of the latter, which, during 
infiation, are greatly relaxed: they may Im seen to move in and out 
during intra-tympauic inflation and rarefaction. The shock from the 
inflation occurring ou blowing the uoso once gave rise to vertigo and 
falling to the ground. It is notable that, while moderate inflation 
improves the hearing, decided inflation forces the drum-heads out too 
far and increases the deafness. 

Baron D. J. Larroy, in "Observations on Wounds," etc./ alladea 
■ Ed. 1333, Phil&delpliU, pnge 254. 
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to the encroachmeDt of the condyle of the lower jaw npon the canal as 
a cause of deafneBS, alleging that this result is due to obliteration of 
the walls of the canal, whereby "the rajs of sound can no longer 
reach the tympanum.*' That the closure of the canal interferes with 
the entrance of sound is doubtlessly true; but the principal caase of 
deafness in these cases is interference with the tension of the trans- 
mitting mechanism. 

In inflammation of the external auditory canal, and of the middle 
ear, mastication is often attended with much pain. ■ 

FURTHER REMARKS ON THE EXTERIOR MUSCLES 
AND FASCIA OF THE EAR. 

The exterior muscles are but seldom under the voluntary control of 
man to the same extent witnessed in lower animals, but, as will be 
seen in another part of this work (p. 30), numerous cases occur 
where the voluntary control of these muscles is present in a remark- 
able degree. The writer is convinced from his own observations that, 
acting voluntarily, these muscles are of the greatest importance. 
Most persons, however, possess the ability to voluntarily make tense 
the membrana flaccida through contractions of the superficial 
muscles, the act being doubtlessly attended with the unconscious 
performance of several functional movements connected with the 
modus operandi of audition ; thus the M. incisurte Santorini, to- 
gether with the auricular styloid muscle (p. 11), when in action, 
enlarge and stretch the cartilaginous canal, and it would seem even 
possible for the canal to be further acted upon by so remote a 
muscle as the styloglossus, whose special function it is to draw the 
tongue upwards and backwards. 

The posterior auricular muscle is frequently found sending fibres 
of insertion to the stern o- mastoid and trapezius muscles. When 
acting in conjunction with these muscles, the effect would be to very 
much increase its power of drawing the auricle backward and of 
dilating the external auditory meatus. 

The frequent anomalous development of the exterior aui«I muscles 
in man, when contrasted with the constant existence of more efficient 
muscles in the lower forms of animal life, enables us to form a better 
idea of their functions in the former. 

This entire group of muscles then may be regarded as having no 
other use than acting upon and regulating in various ways the move- 
ments of the auricle and external auditory canal. Some of the move- 
ments of the auricle are of interest here. Thus, in persons having 
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the power to rolunturily move the cranial aponeurosis freolj, the 
temporal muRcle may bo seen during mastication to bring into action 
both the superior and anterior auricular muscles, the auricle oftea 
bciug elevated us much as a quarter of an inch with each coutractiou 
of the superior auHcuIuris. 

Manv individual}* arc able to draw the auricle backwards, but 
mnch more frequently forwards and upwards. While it is true that 
the integumentary lining, inclnding the skin, of the exterior out- 
let maintains the normal state of tension in the drum-bead, the 
fascia of the anterior wall^ to which the tendon of the anterior auri- 
cular is attached at the outlet of the osseous canal, responds to con- 
tractiouK of the latter muscle and ita auxiliaries, the frontalis and 
orbicularis, through which the tension of the membrana flaccida ia 
incr<!a»ed. 

The consequences of impairment of tympanic tension through rc- 
l»xfttion of the exterior parts are mentioned elsewhere; the swelling of 
these parts from inflammation also has its significance, such ehaugcs 
giving rise to phenomena which, if rightly intcrprete<i, may aid very 
much in forming a diagnosis from symptoms otherwise perplexing. 
Autophouiu is commou to diseases affeetiug both the external and 
middle ear, yet often difTers suOieieutly to very much facilitate 
making a differential diagnosis. 

The movements cousoquent on voluntary action of the exterior 
aural muscles arc perceptible to both sight and toucli, and the aume 
may bo said of their unconscious action; tlius the ttrrerfux auris or 
auricutarix superior may often be observed in persona when intently 
listening, the auricle being gradually raised, though not always 
appearing to lie nut of jiloce until relaxation occurs, when it may be 
aeen to snddenly gravitate down to its usual position in repose. 

In order to demonstrate the motion of the exterior muscles, espe- 
cially that of the anterior auricular, as transmitted, through their 
tendinous conuoctious with the membrana flaccida, the writer, assisted 
by Dr. S. U. Pinkerton, made a dissection of these parts in a recent 
subject. 

First the deep temi>oraI fascia was dissected up to where it is blended 
with the anteri<ir ligament of the auricle. At this stage of the pro- 
ceeding, it wag found that traction on the deep temporal fascia moved 
the auricle freely. The anterior attachment of the auricle was then 
divided, and a section of tbe petrous bone was made by sawing down 
through the typauum from above, separating the iticus from the 
stapes and bisecting the tensor tympuni muscle in its bony canal, 
leaving the n»t of the mechanism of the middle ear intact, with the 
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exception of a slight laceration of the drnm-head at ita inferior a 
meiit. It was now found that if that portion of the teneor tympani 
left attached to the manubrium mallei was made taut and eo retained 
iu the grasp of forcopa while traction waa made as before on the tem- 
poral fuaciii, which had been dissected up, the transmitting mechunietn 
respondetl promptly and l)ecame more tense than before. When 
alternate tension and relaxation was practised on the fascia, the 
drum-head tightened and relaxed likewise, the motion being per- 
ceptible to the eye. These apparently demonsirable inBuent^es of 
muscular action in the middle ear mechanism in man are similar U> 
those which, in a more perfect manner, are probably obtained in the 
horse, dog, and other animals by means of the voluntary action of 
their more efficient muscles. 

A knowledge of the slgnilicaDce of tlie relations between the 
exterior parts of the ear and the middle ear niechanism which the 
anther has attempted to outline, enables ns to account for some of 
the phenomena produced by alterations in the tension of the trans- 
mitting apparatus, whereby the normal eqnilibhnm is altered. Thus* 
the membrana tympani may have its tension very much, disturbed by 
alterations in the tone <»f the cutaneous lining of the ear, or of 
the fascia and miisclt^s connected with it. An explanation may thus 
be found for tlie variation in hearing experienced by persons who 
alternately pass their time in the cold bracing out-door air, and in 
warm apartments; the toning-up effects of the former improving 
hearing, while relaxation and diilnetis of hearing occurs from atmo- 
spheric humidity or in-door warmth. 

The cartilage of the canal and pinna are frequently found collapsed 
in old age. The lumen of the canal becomes thus almost obliterated, 
the inner wall of the concha falling over the opening of the meatns. 
and, from loss of tone in the skin, fascia and muscular struotnre as 
well OS in the cartilage, the entire exterior ear drops down from want 
of its natural support, leaving the skin in front of the tragus, and 
sometimes behind the auricle, deeply wrinkled. It is probable that 
this relaxation is accompanied with a certain ainonnt of compensatory 
tension due to the more dependent position of the auricle ; it will be 
found, however, very soon that lifting the auricle upwards, back- 
wards, and outwards or pushing it downwards by placing the finger 
in the concha, is necessary to clear up the dulness of hearing occur- 
ring in many of these cascH. 

In practice one constantly meets with disLurbanccs of tension in 
both chronic and acute catarrhal inflammation of the middle ear, 
both pnrulent and non-pnrulent; furthermore, in cases where a mano-j 
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metric membrane exiHts, in infliimmation of the external auditory 
canal, and where ceniminous collectiong become impactetl. The 
following are r^asos where relaxation has occurred consequent npon 
cbrouic catarrhal intlummation of the middle car. 

CAan 1. — Male, 43 years of age. Fifteen years ago contracted 
)hilis, since which both nasal and aural catarrh has become soTorc, 
id deafness very det^jded. Owing to alterations in the transmitting' 
rnechaniam, excur^ionR of the mcmbrana tvnipani have been at- 
tended with uen^atiouH of the car being alternately opened and 
closed " like a door." The aiitoplionoue phenomena, which are very 
distrettaing, are relieved when f/te pa/ieni lnr»g the affected ear dovm- 
tcar<ls: returniiitf ni/ain when the onjan in tnrned upwards, Reli$fia 
obtaiued alio by pu\liH<j the auricle outwards tchenever autophonia ix 
present. 

Case 2. — Female, 43 years of age. Long-Btanding chronic catarrhal 
iutlammution of both driimti ; aiilophonia and deafnees moflt marked 
in the right ear, symptoms which are relieved by traction made by 
placing end of finger in the concha. 

Case 3. — Male, 47 years of I4fe. Catarrhal inflammation of drums 
of long Ktandinff. For the relief of deafness of right ear the patient 
has the habit of pulling out and shaking the auricle. 

Cabe 4. — Male, 40 year« of age. Thelong-etanding chronic catar- 
rhal inflammation of drums is accompanied by autophoiiia in the right 
ear. Au eiostoeis on the posterior wall of the right ext^^rnal audi- 
tor}* canal near the dnim-nead seems to increase the trouble. For 
pa«t week the right ear baa a feeling of being *' stuffed with wool." 
Vatient has long had the habit of easing the "stopped up" feeling iii 
right ear by placing the forefinger in the concha and drawing the 
parts outwardly. 

Case 5, — Male. 35 years of age. Very great deafness due to chronic 
catarrhal inflammation of the drum^ The skin about the auricle is 
relaxed and wrinkled. Has the habit of shaking auricle to " clear 
the hearing." ?iXperiments showed that when tlie outer parts wore 
]mt on thrt stretch, high notes could be heard much better. 

Ca.se 6. — Male. 63 years of age. Has long had chronic catarrh of 
the drums and the drum-heads show trophic changes. For a long 
time slightly deaf, but since attack of typhoid fever one year ago the 
bearing is so much woree that he cannot carry on ordinary conversa- 
tion. The oc-caaional autophonia is very distressing, lie relieves this 
and also improves hearing by making traction on the auricloe with 
the fingers. 

Case 7.— Male, 50 years of ago. This professional singer sings 
out of tune. Has chronic nasal and aural catarrh. The *' ears 
close," and gentle traction on auricles '' opens " them again. 

Case 8. — Male, 51 years of age. lias parchmont-Iike drum-heads. 
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with I088 of tension throughont both transmitting mechanism and 
the outer parts. The symptoms of autophonia and deafness are 
sometimes relieved by gentle traction ; but if done violently the 
trouble is increased. 

Case 9. — Male, 55 years of age. The chronic catarrhal inflamma- 
tion of the middle ear gives rise to dumb feeling in the ears and 
autophonia, both symptoms being relieved by traction on the auricles. 

Case 10. — Male, 40 years of age. liong-standing and severe nasal 
and aural catarrh accompanied by great deafness. The right dmm- 
head was once ruptured by a blow on the ear ; it seemed to increase 
the defectiveness of the transmitting mechanism. Hearing is im- 
proved by pressing auricle forward with the open hand until folded 
Upon itself. The improvement was notable both for the watch and 
voice. 

The following are cases where auditory tension was affected by 
acute inflammation of the middle ear : 

Case 11.— Male, 53 years of age. A cornet player. Since attack of 
acute aural catarrh a few days ago the voice and cornet sound auto- 
phonously in the left ear. These phenomena disappear on making 
traction on auricle. 

Case 12. — Male, 51 years of age. An attack of acute purulent in- 
flammation of the middle ear gave rise to autophonia and very dis- 
agreeable rumbling sounds in one ear ; both were stopped by gently 
drawing upon the auricle. 

Cases where chronic purulent inflammation gave rise to altered 
tension. 

Ca8e13.— Male, 14 years of age. Left ear has been running for 
six years. Has long had the habit of pulling the auricle of the 
affected ear to *' clear the hearing." 

Case 14. — Male, 33 years old. Has had since infancy purulent 
inflammation of the right tympanum, especially of the attic, with 
deafness for low sounds. He can voluntarily move the auricles back- 
wards very freely, the right most, from practice perhaps in his efforts 
to hear. Hears both voice and watch better when ear is voluntarily 
elevated. Hears best in a noise. 

Case 15. — Male, 34 years old. One ear has long discharged and is 
the seat of much tinnitus which is stopped by drawing out the 
auricle. 

Case 16. — Female, 47 years of age. Ears have been running for 
many years. Deafness much increased by pushing in the auricles, 
and is improved by pulling them out. 

Case 17. — Female, 25 years old. The deafness and autophonia, 
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due in this case to ohroDic purulent iDflammation ot the middle 
ear, vas improved by lifting the concha upwards and backwards. 

Case where auditory tension was affected by large perforation. 



Case 18.— Male, 31 years of age. The left 
has a large perforation. There is no discharge, 
nous in the ear, "seems to come from a barrel." 
forward with open hand rollevea this entirely. 



memhrana tympani 
Voice sounda caver- 
Drawing left auricle 



Case where auditory tension was disturbed by a manomctric resto- 
ration. 

Case 10. — Female. Z2 years of age. Iloare best in a noise. Wateh 
heard best when auricle U drawn outwardly. 

Case where the mombrana tympani was almost entirely absent. 

Case 20. — Male, i'i years of age. The memhrana tvrnpani hail 
long been very nearly entirely absent, the membraria ducuida and 
<:hain of ossicles rematniug in a defective state. There is of course 
an entire absence of equilibrium in the transmitting mechanism, and 
the hearing varies in the most occentrin manner. Good hearing can 
be temporarily brought about if the membraua tlaccida be made 
tense by traction on the auricle. 

Cases where the auditory tension was disturbed by desquamative 
inflammation of the external auditory canal and by the impaction of 
cerumen. 

Case SI. — Male, 59 yeant of age. lias desquamative inflammation 
of the external amlitory canal with seborrhcea. When an accumnla- 
tiou has formed, the ear becomes very uncomfortable from its im- 
paction against the dniTn-bead ; relief is instantly obtained by draw- 
ing the auricle outwardly and then shaking it, thug showing the paa- 
sihility of cnrrying the nutas awag from tite drum-head upan the 
moving dermis which is made to glide over the l>o»g catuil. 

Case 22. — Male, 51 years of age. Collection of soft cenimen im- 
pacted in left ear, causing "numbness." Relief ts obtained by 
making tracLion on auricle. 

Case 33. — Male, 67 years of age. Canals are collapsed within 
lumen. Has considerable deafness, but it is much less in cold 
weather. The "cloutlinesa" in thn right ear is removed always by 
placing the head of a lead ))encil in the canal and making traction 
outwardly. The case came for treatment on account of the retcntioD 
of the soi^t rubber head of a pencil in the ear, 

(Ja^k 24. — Male, 4.'S years of age. Soft wax is impacted in both 
eartt against the drum-heads ; brought alKtuL by a fall on the ice six 
Vcars ago. There was continual deafness for a few months after the 
fall, and ever since occasioTUil impactions accompanied by a "crack 
like a cannon shot." On giving the ear a " jerlt/* hearing remains 
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good for half an hoar. On getting ap in the mominghe cannot hear 
at all until he puts his finger into the conehie and gires them a " shak- 
ing op,^ when he hears for a time. 

The cases just given hare been selected from the records of a large 
nomber of similar ones. In a great number of instances the writer 
has been told bj patients that gentle pressure with the forefinger npcm. 
the lower edge of the concha ** clears up their hearing" temporarily. 
The act is tcit often unconaciouslv practiced by the patients when 
troubled with an uncomfortable feeling in the ears, due to disturb* 
ance of equilibrium in the transmitting mechanism. 

In one instance, a patient, iO years of age, could relieve anto- 
phonons symptoms at times by pressing upon the tragus. 

OBSERVATIONS OX THE COMPARATIVE PHYSIOLOGY 
OF THE AURICLE. 

The voluntary ear movements of some of the more common forms of 
animal life below man in the scale, such as the horse, dog, and cat, 
are very remarkable, the ears of these mammals being capable of per- 
forming an almost complete revolution upon their axis. In the dog 
and cat the auricular cartilage is much more soft and flexible than in 
man. and the skin muscles, though delicate, are exceedingly efficient. 
Accustomed as we are to estimate muscular force by the bk^ia of the 
blacksmith or athlete, we are scarcely prepared to reckon the power 
of the skin muscles which lie within our grasp when handling the 
loose hide upon animals, that of the d<^. in particular, whose entire 
scalp slides freely over the skull, yet with what energy they agitate 
theskin at will! The auricle in these quadrupeds, which is so looaely 
attached to the head, and so easily compressed when in close quarters, 
b very effectively employed in gathering sound. In the act ot lis- 
tening, the convexity of the auricle is presented in different directions 
until the source is discovered, and every observer is familiar with the 
widely expanded, erect auricle of animals as this takes place. 

Birds having no outstanding auricle tarn the head rapidly in all 
•directions until the soniv* of sound is discovered, when the head is 
held with one ear cocked up in the direction from whence it comes. 

Dsring the visit at the country rvsidenoe of a friend, the author 
ava£Ic«2 himi^lf of the opportunity offered to examine the ears of 
iome of the dv-^ of the kennel. Ii was found in setters and other 
dote« where a strain of spaniel pTev>uIs, that the dnx^ping earsseemed 
to aff ^^i a natural shield to the deej^r and more delicate parts of the 
oT^ar. wh; *h are much exposed in thes* frequenters of the water and 
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rovers of the field. The cartilnge of the pinna, however, is no larger 
than in hreed« carrying tht^ir ears orecl], being absent in the most 
pendent part, and that portion composing the commencement of the 
external auditory canal is much dilated, forming a very large concha, 
which, when the external ear is in repose, contracts into folds like 
the month of a parse, thns protecting the car from the entrance of 
foreign bodies, etc. ,WheD the pendent portion of the auricle is 
liftod up. 8o as to afford a better view of the entrance to the external 
auditory canal, theru are to bo aeen a number of opercujaj, formed 
from the outer margin of the collapsed walla; one of theao, larger 
tliun the rest, itcems tn correspond to the tragus in the human ear. 
When the animal is on the alert in listening, the drooping anricle is 
lifted up and expandeil, and the pliant cartilage unfolded, the act 
being performed by the retrahens aurem and ftttoions aureni, which 
musclc£ together lift the auricle backward and upward with much 
energy, thus bringing a most efficient sound -col lectiug trumpet into 
nue. 

The hearing is possibly further itnprtivod in fielding by the con- 
stant motion of the dog's head, his ears being thus frequently thrown 
np, the ant giving greater exijosure to the concha. The act of ex- 
panding the auricle wouhl seem to also render the drum bead more 
teo»e, and, on the other band, the dog is observed Lu droop his ears 
to loud and disagreeable sounds, the drum-head being probably re- 
laxed in this way, while, at the same time, sound is more completely 
eichnled by the collapse of the cartilage and the more overlying and 
pendent auricle. In this manner, more or less complete muffling of 
the sound-transmitting mechanism takvs p1acc,|^ without which the 
Bensitive hearing organ poasesaed by these animals would be liable to 
injury from loud sounds. 

A gentleman, a close observer of the habits of animals, wlio came 
from Ohio to consult the writer, has frequently seen a young spaniel 
in his possession throw up its ears with marveliousqnicknesson hear- 
ing very distant sounds, remaining in this attitude for some moments, 
as though straining to detect their source and nature, lie also haa 
observed that during a thunder storm the dog would droop the auri- 
cles, and throw back his head, his distress from the painful sounds 
being manifested by every act. 

The same gentleman informs the author that, in witneasing the 
combats between cats, he has been strnck by the characteristic posi- 
tion in which the auricles are placed when the enraged felines rush 
into the arena to begin the contest. The organ is drawn firmly back- 
wards and somewhat downwards, out of harm's way, this act closing 
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the entrance to the car. While both animalg now give utteranoe 
the moRt dii^trncting noiitns, each seetnR to thiiR exclude the cries of 
the otlier. The eyes are also kept almost closed. Finally^ at the end 
of the struggle, the conquerer will throw tip hie auriclei, in token of 
victory, the moment he obtainB the advantage. 

It is a well-known fact that the horse, when viciouely inclined, 
throWB hie ears far back, an act analogous to that of a desperately 
angered person who kIuUs his eyes to the cunse<(uence« of hia own in- 
conaiderutu passion, and may be said tu blindly rush on to his own 
destruction; ao might one fancy that the lioitte, by means of this 
position of the ears, excludes sound to some extent, and thns dulls 
one of the eensefi through which hi^ submigsion might be brought 
about. 

Oallinacoa, and probably most birds, have a featbery cluster as an 
outward tiouud collector, the auricle existing as a mere protective 
cartilaginous operculum at thy entrance of the external auditory 
canal. Tlie external auditory eanal in the dumeHtle hen being large,, 
the parts may be readily studied by dissection. The writer hasalwayi 
found the membrana tympani to be also comparatively large—half 
the size of that tn man. The arrangement of the membrane lining 
the canal is particularly interesting; this is not attached to the poste- 
rior and superior walls, but glides freely over them, being directly, 
continuous with the membrana tympani. Some muscular fibres seem, 
to blend with this movable fascia, and traction applied to the mutcu- 
iar tisiue behind the ear puts it on the stretch, andean he seen it 
make the drum-head tense. The semicircular canals are known to 
very large, but the writer was surprised to find how great an area of 
the tem|)oral bone was occupied by the pneumatic cellules, which are 
of very small size. 

The auricle in man has a more inflexible framework, and is much 
less mobile than that of the quadrupeds described above. It is flat- 
tened out rather than puokercil up, but tho tragus projects well over 
the lumen of the canal, affording it protection. The flexible auricle 
of the dog, when unfolded, presontB with the cartilaginous canal a 
cone-shaped tube. In man, the outer cartilaginous parts fall away 
from the osseous canal into which they are telescoped in a downwai 
direction, the traction of their weight contributing to the maiule-' 
nance of tousiou in the tniusuiitting mechanism. 
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THE FUNCTIONAL MOVEMENTS OF THE AUJIICLJE. 

The ortrtildj^e of the onter ear is capable of very much more motion 
thau inuiiy suppose. The concha, in thu first plac«, is bent overtipon, 
and lies in closo contact vith the cnrtiluge of the canal, and may easily 
be li{ied away from it; in the second phioe^ the cartilaginoiiii canal 
lies loofiely in ita place, and the fissurea of Santorini increane the 
range of its tnotion. 

It has been fitatcfl that the principal point of connection between 
the auricle and the temporal bone is at the greatest convexity of the 
concha. This point indeed would seem to bf the axis tibouf which thp 
auricle may be revolved rather than the cartilaginous canal. 

Now it wilt be seen that the ligamenta which support, and the 
muBcles which act upon the auricle anteriorly, are attiicliL'd nomewhat 
above this axiK to the tragus and spine of the helix, whilst the Itga- 
menta whicli Ktipport and muttctes whicli retract tbe auricle are in- 
serted posteriorly on a tower ievel than the axis. When the-'auriclo ia 
drawn forwards by the anterior muscles it rotates on the axis; when 
retracted by the posterior mnscles, a similar movement takes place. 
The superior niusolc alone, seldom, if over, acta independently so as 
to elevate the auricle, although it does m in connection with the an- 
terior muscles. The tragns partakes of but little of the aaricle'ff 
motions. When the auricle is lifted upwards by the surgeon, so as 
to bring the cartilaginous canal on a line with the osseous portion, in 
making an examination of the deeper part«, it first glides over the 
cartilage of the L^nal toa considerable extcut before traction is trans- 
mitter! to the canal itaelf. Further traction then elevates tlie canal, 
its transverse fissures increasing the length of the anterior wall, while 
the posterior membranous wall, in consequence of its loo^e attach- 
ment, is bent in such a manner as to become Rhort<»npd. That por- 
tion of the concha lying bntween the line of the tnigus and antitra- 
gns glides freely up and down in the space between the ramus of the 
jaw and the mastoid procoAs when traction is made above ur below — 
a movement very much facililnted by the first tubal fissure. The 
lower edge of the cartilage of the conclia may be felt just above the 
lobule, and if the finger he placed in /Aw cavity, and presaure down- 
teard be made, the incisnra auris may be felt to present a triangular 
groove looking upward. 

Persons with defective heariitg, due to relaxation of the integument 
covering the external auditorg canal and driim-fiead, freqnenilg prac- 
tise this so as to bring the integumentary lining into a state of ten- 
sioUj and thus increase the hearing power. On the other band, the 
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aeuleness of hearing mity be decidedly teasened by pressing tUeM part* 
upwards and inwards. 



ri 



THE VOLUNTARY MOVEMENTS OK THE AURICLE 

IN MAN. 



Aside from afTording a trumpet-like channel for tho eotraooe of 
sound to the drum, the auricle also maintains its tension, a function 
due to its clasticitj. Physiologists hare long accepted the theory that 
the proper tension of the drum-head depends on intrinsic traotUe 
force which tho tensor tympani exerts — a concluijion reached through 
deductions drawn from accepted principles. The observations of 
many years lu the Qeld of practical otology have led the author to 
question this belief, since many pathological conditions of the ear 
give rise to phenomena going to show that the tractile energy on 
which tension of the drum-head depends, lies rather in the rcailieni 
cartilage of the auricle. The induction has been further fortified b] 
(a) studies of the functions of the hearing organ in lower animals, {b) 
anatomical studies of the oar, {c) obscrvatious of ear movements U 
man, especially when displayed in an unusual degree, and (d) froi 
ihephenomeuaatteuding morbid conditions of the auditory apparatus* 
The three former are alluded to elsewhere ; the fourth remains to be 
considered. 

It lius been already stated that, if close observation is made, most 
persoiiH when listening exhibit in some degree the unconscious eleva- 
tion of their auricles. Tiie muscles by whose action this function is 
performed ure, as is known, comparatively feeble, yet they are suffi- 
cient for the requirements of the auditory apparatus in man. The 
ability to voluntarily move the auricle possessed by gome is a strong 
argument in favor of evolution. The writer has observed that, per- 
haps, more than one-half of all tho patients examined perceptively 
move the auricle upward and forward or upward and backward, on 
the mere contact of tho instruments used in examination or trcatmoDt 
of the ear ; sometimes this action actually impetle^ their use, the pa- 
tient seeming to unconsciously remove the organ out of tlie way. In 
a much more perfect manner, extraneous objects are excluded from 
the cars of some auiinals whose rudimentary auricles seem specially 
provided with this function. NumL-rtms observations have shown 
tliat the faculty of using these muscles varies in different individnals; 
some could contract either the frontalis, orbicularis palpebrarum, or 
occipitalis, while others could not make tho former act without 
bringing into action the two others. The orbicularis alone was some^ 




TULU5TABV HOVKUENm Or TIIK AL'KICLK. 



81 



times fonnd to have the power to move the fascia temporalis and, iu 
couseqnence, the auricle and even deeper parte of the organ. 

Arrfctus Auris : A friend of the author's, in conversing, always 
elcvat-cs his eyebrows quite iinconBcioiisly while listening, by con- 
tracting the frontalis ninscio. In onlcr to ascertain if the iiOut«ness 
of hearing was thus increased, the writer placed a vibrating tuning 
fork just out of the pcrceptire range of this gentleman. On elevat- 
ing the eyebrows smartly, the vibrations could then be heard, and 
when the former wore again relaxed he ceased to hear them : alter- 
nate contractions and relaxations of the muscle, rapidly made, caused 
the sonnd to reacli his ears Interniptedly, some object seeming to be 
now and then interposed, as he expressed it. Similar results were 
obtained with a watch while ticking. An observant otologist in- 
forms the writer that he has known a person who alwiiys elevated his 
«ycbrows so greatly as to appear supercilious and overbearing, or as if 
he seemed to doubt what was being said. 

In consequence of old age, and sometimes in younger persons, 
from certain causes, relaxation of the skin of the outer parts of the 
ear is liable to occur, giving rise to loss of tension in the drum-bead ; 
impairment of hearing and autophonia are then liable to occur, and 
patients very often acquire the habitof placing the open baud behind 
the auricle to draw ii forward while listening. In thus increasing 
the sound-collecting capacity of the organ and putting the parts upon 
the Btretch, lieariug is considerably aided. Others attain the desired 
result of making the drum-head more tense by placing the forefinger 
in the concha and making traction, and even shaking the auricle 
vigorously while drawing it outwardly. While the^c manipulations 
affect the transmitting mechanism but little when in a normal state, 
yet their effects are notable where it^ equilibrium has been disturbed 
through lo83 of tone in the dermic layer of the drum-head and exter- 
nal auditory eaual. Where, furthermore, autophonia is due to jwr- 
tial luiatJou of the malleo-incudal, incndo-atapedial, or 8tfl{>edial- 
feneatral articnhitions, this outward traction is found to temporarily 
restore tension and remove the disability. It is probable that the 
temporary improvement of hearing by iaHatioa of the drum after 
Politzer's method is accomplished iu this manner. 

Some years ago, while examining a patient, the temporalis muscle 
was observed to involuntarily contract on touching the meatus with a 
speculum, and Uie xktn in/rout of the tragus, which was wrinkled 
he/ore, became Rtnonth and even tentfe. The patient, who could contract 
these parts at will, informed the author that accompanying th» ac- 
tion he always experienced a *' crack " in the ear. From the notes of 
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many subfiequcnt ob&crvatious on this subject, the following, which 
offer points of unusnal interest, have been selected. 

Cabe 1. — Joseph C . aged 14, came to the New York Ear Dia 

pensary, in Norember, 1S7H, on account of defective hearing arisirtt 
from clironic purulent inflammation of the miiMleoar. During^ hit 
examination. iL wa« observed thai ho readily pricked up his ears whil 
listening, the auricle presenting well forward. The act seemed to 
performed as if to aid the defective sense of hearing, and he was aj 
parentlv unconecinas of the movements made. When requeBted t( 
move bis cars, however, they were moved forward and backward witi 

freat ease. The power of moving the ears was doubtlesjily incroaacd^ 
y the constant enort-s made in li&tening. 

Cask 2. — This case was that of a friend of tlie writer, a physician 
about 38 years of age, of slender build, and having free muscular 
action throughout. At school he was noted for the facility of eatj 
movements. By the conjoint action of the occipital and frontalis mui 
cles, he eould elevate and displace his hat, but not quite throw it ol 
the head. On bringing the aural mnscles into play for the writei 
inspection, it was fonnd that long disuse had in a manner doprivedl 
him of the power once poAseiwed in moving them, and the effortfl madi 
soon tired him. After resting a few muments^ Itowuver, he wan able 
to proceed again; when the occipital muscle was now contracted, the 
fascia containing the reirafttnit ttun/t became tense, and, by th 
aid of the auxiliary force on either Fide, the aurirlet> were retractt 
and bent over upon themselves, the folding commencinK at the anti- 
heh'x, specially along the posterior superior border. Altogether the 
auricle was drawn upward as well as backward: the auriculo-crauial 
fibres of the fascia thus nut on the stretch were feltduring the action 
to be very tense. N'o anility to draw the auricle forward was de- 
tected. 

Case 3. — Miss Sarah , aged 2i. slender aud, like al) oaees 

tliis kind, posaesBing much 8upp5enRi=s of movement. Three yearsi 
she began to notice the cas^e with which the muscles of the head couTdl 
be brought into action; at first she observed that she could move "the 
top of the head," and shortly afterwards the ears. On recjuest, sho; 
brought the occipital and frontal niuscles into violent action with' 
great ease, then elevated the brows, and contracted the orbicularis in< , 
dependeutly. The demonstration of ear movements on both ^ideswa*.; 
very remarkable. By the action of the ocxiipitalis and posterior an- 
ricnlar, the auricles could be drawn backwards and slightly upwards 
with great promptness and energy. A tinger places) just behind the 
auricle, on a plane with the external auditory canal, detected vigor- 
ous eimtractiona of the retrahens and fascia in which the latter fioi;i 
even the integument in front of the couclia was drawn towards that' 
part, and the skin below the auricle and down over the side of the face 
and neck for some distanro was visibly affected. There seemed to be 
quite a decided iudependeut action of" the retrahens muscles, the e*ra 
to all appearances being moved at will by these muscles; but when 
aided by the occipital and frontal mnscles, the ears could be moved 
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much more decidedly. The latter experiment being kept up some 
minutes, she complained of being tired; in fact, several vigorous con- 
tractions always make her dizzif — a phenomenon seemingly due to the con- 
cussions imparted to the fluid in the labyrinth. She said that during 
the ear movements she could " feel something move inside her face. 
This suggested that con/raction of the tensores iympani, together 
with the tensores pfi/ati, had taken place, and. on making the attempt, 
it was found that this could be voluntarily done. Wheu the tensors 
of the palate were thns in a state of contraction, exterior noises 
seemed distant, and a peculiar "vacuum" in the ears was experieuced. 
The following acoustic observations were now made: 

It was found Iftat a ticking watch could be heard nine feet, but if 
rnoved several inches further away, she could again hear it on drawing 
up the auricles, as before. If the watch was now held in front of the 
face, it was toell heard at the distance of five feet, but if the tthsors 
of the palate and tensor tympani were now contracted, it could no 
longer be heard. When she ceased to contract these muscles, a peculiar 
sound was experienced in (he ears and hearing returned. It was 
observed that the auricle, while under muscular dominance, after 
being drawn a certain distance either backwards or forwards, was 
slightly rotated on the axis of its ligamentous attachment to the 
skull. 

Case 4. — Eugene F , aged 22 years, Frenchman, of slender 

physique. Through the action of the occipital and frontal muscles, 
this person can move tlie scalp with extraordinary freedom; when 
the muscles act independently of each other, the ears are drawn 
cither backwards or forwards. When drawn well back, if traction 
be maintained, the helix is bent over upon the auricle. The tem- 
poral and post-aural faecia can bo seen and felt to move during 
the action described. This exercise gives rise to a tingling sensa- 
. tion at the sides of the nose and about the auricle; subsequently, 
these parts have an " exhausted feeling '* like any other 
region under severe muscular usage. He can hear the ticking of a 
watch much farther when the auricle is drawn in an upward direc- 
tion. He is musical and when listening to orchestral music often 
finds himself wagging liis ears to the time of the air being played. 
The auricle, during some of the exercises, was seen to rotate con- 
siderably upon its axis, and after a time became deeply flushed; 
when erected it was held rigidly against the temporal bone. "When 
the auricle was taken by the helix and drawn forward, the tendons 
of the posterior auricular stood out plainly on voluntary contrac- 
tion being made; it returned to its place when the muscles were 
volnntarily relaxed. These muscles become more or less inert after 
exercise, but after a few moments' rest their use would return. 

Case 5. — This patient is a German teacher, aged 29 years. By 
voluntarily contracting the orbicularis palpebrarum, the temporal 
fascia is made snfl5ciently tense to draw the auricle forward and 
upward; the fibres attached to the anterior border of the helix during 
this action become so tense that they feel like the tendon of somo 
strong muscle. The tragus remains fixed during the ear-movements, 
3 
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while the posterior wall of the cartiiaginoiif portion of the external 
aaditorj canal is adranoed coofidenblr. incnaeinj^ the Tertical diam- 
eter of the lamen, at the expend of iU lonp'tadiual diameter. The 
occipital and frontal mtiscles hare a free action alto, but the action, of 
the orbicularis was quite independent of tfaeae. 

Case 6. — Mabel ,. aged 13 rears, of slender bnild. Can volun- 
tarily more the auricles both upward and backward, the superior 
border of helix being slightly bent upon the atiricle. When the 
speculum is gently introduced just within the meatas, the skin of the 
canal can be seen to more ontwardlj when the anricle ia drawn 
backwards. 

Examples like the abore might be multiplied ad infinitum, since 
in a large number of young and slightly formed persons these phe- 
nomena can be plainly seen. 



CHAPTER 11. 

OBSERVATIONS ON THE TRANSMITTING MECHANISM 
OF THE DRUM OF THE EAR. 

The drum is not a sound-producing instrunient in the ordinary 
sense, and when the drum-head is heaten upon by the gentle pulees 
of the air no perceptible aerial sound is given forth, but the drum- 
skin is set in motion by the undulatory movements, constituting 
sound, and its propulsive action, through the malleus and incus bones, 
sets the piston-like stirrup bone in motion, thus giving rise to vibra- 
tions of the labyrinthine fluid and motions of the otoliths. Similar 
action may take place in the cochlea through vibrations also set up in 
the membrana tympani secundaria. The drum of the ear or tympa- 
num, therefore, receives and transmits sound. This portion of the 
auditory tract constitutes what may be designated the aerial region. 
Before speaking further of the modus operandi of hearing, a brief 
description of the anatomy and physiology of the parts will be given 
in order to make the subject more readily understood. 

A. THE DHUil OF THE EAR. 

The boundaries of the drum (middle ear) are: inwardly, the osseous 
tympano-labyrinthine partition; outwardly, the drum-head; and lat- 
erally, an almost continuous narrow wall. The drum is very shallow, 
being only a few lines in depth. Its inner and outer boundaries are 
almost flat; its lateral aspect circular. It has a free vent into the 
throat by means of the Eustachian tube, and communicates with an 
extensive but irregularly-formed air chamber, the mastoid antrum, 
through a tolerably large bony canal and the cellules of the mastoid 
and neighboring parts. Because of its moist lining and other charac- 
teristics, the drum is not ordinarily resonant, but should in this 
connection be regarded simply as a transmitting mechanism. 

For an anatomical description of the bony parts of the middle ear, 
the reader should consult Chapter XI. 
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It. TUE MEMBRAXA TYMPAXI. 

The drum-head is a thin, elastic, membranous partition stretched 
over the bottom of the external auditory canal, pearly white in color, 
and polished. In its tissue the handle of tiie hammer is so fixed that 
it partakes of its movements. 

D E 





Via. 9.— Ot^KB BCRFACE OF Driii-hud Fig. 10.— Ikkee SrarACB or Dbiw-rkad 

{Oruberi. (Obubxr). 

A, Manubrium of mallfiis; B, tihnrt pro- A. Manubrium of malleux; B, nmbo, or 

ceu; C, tip of the manubrium, the unibo; tip of the maDubrium; C, head of tli» 

D, poMteriur fold. malleuii: D, body of Incus; E, sh<^ pro- 

(.f>aHof incus; F, pnx-«MU8 Iraticularisttf 
incus; O, H, chorda tympani; I, Inaertioa 
of teufwr tympani muscle. 

It is divided horizontally into two unequal portions, to which 
Shrapnell giive the ntinu-s of niembnina fluccida and menibranatensa.' 
The smaller, the meiiibrana flttcrida, Shrapueirs membrane, or, as it 
might be properly called with respect to its functions, the tensor of 
the. mcmbrana vibraus is situiited above, whilst the larger, the m0»i-- 
brana vibrans or teiisii is placed below. Eacli portion has different 
functions. 

The membrana flardihi is continuous with the integument lining 
the external auditory canal which, after pushing over the vaulted upper 
wall of the canal, curves downward at a very obtuse angle, passing 
over the giip which, 'in infancy, is left between the horseshoe-like 
annulus tympanicus, as it rises to the auditory plate; it is then 
reflected off the edjje of the auditory plate, and passes downward 
somewhat in front of the atticiis tympanicus. 

The membrana rtbrans or tensa is stretched below in front of the 
atrium, and is framed into the groove at the end -of the external 
auditory canal. 

The external face of the membrana tympani is concavo-convex ; 
from above the malleus handle may be seen to extend down along 

' On the Form and Structure of the Meiwbrana Tympani. By Henry Jones 
Shrapnell. The London Medical Gazette, April 28th, 1883, p. 132. 
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its mcdiiiD diameter eudiug near the centre ia a depression, the 
n7itbo. 

The prnjcction of the short process of tlie malleiifi handle pushes 
outwards the membrane at the jimction of the two portions of the 
latter. The membrana vihrariK ig attache<l l*eIov at an aetite angle with 
the floor of the drum, to its anterior wall at au acute angle, aud to 
its posterior wiiII at an obtuse angle. It forms an angle of 55" with 
the axis of the canal, and one of 15^ with tlie longitudinal axis of 
the body. 

V. TIIK UL'Si:i.KS OP Tllf: ItUlM. 

The mnsclee of this part of the auditory apparatus are those of the 
tnaltens and stapes, 

1. M. fptmof tifmpfini, or, as it has been called, ^f. mnVci intemus, 
ari^s from the anterior mouth of the mnscular and upper wall of the 
cartilagiurms portion of the Eustachian tube, "from the pjrrumidal 
petrous portion of the temporal bone, whicli here forma iiio lateral 
and ant4jrior wall of thn carotid canal . . . aUo from thiMieighbortng 
tnlge of the temporal wing of the sphenoid, where it unites with the 
origin of thu tipiit-no-staphylinns muscle (see p. 48) by tendinous 
and ofttimes muscular fi Sires " (Hen le). It traverses upon the Eus- 
tachian tube, becoming enrroundod by a fibrous sheath, from which 
Ktiirt some of its fibres. "It passes over the septum tub» into the 
ciinnl of the tensor tympani which it traverses fmm one em] to the 
other, fortiflwl by short obliqiio fibres arising from the superior 
wall of the ciinal. Just before its exit into the eanal it assumes the 
form of a cylindrical tendon, tvhich winds around the cochlcuforni 
process and then passe-) through the tympanum at right angles to 
the body of the muscle'* (lleulc), and is attached on (lie upper end 
of tlie median edge of the handle opi>osite the sliorl process. The 
tenduu, according to Sapjiey' and Helmholtz,* is contained i!i a sheath 
(tensor ligament of Toynbee) which ia lined with a synovial mem- 
brane, but Maguus claims that it is only covered by the mucous 
membraoc of the drum, eti'cngthencd by firm submucous tissue. 
The otic ffanffiioH furnisbea the motor nerve of thm muscle. Po- 
litzer' and Ludwig have proved by experiments, however, that the 
motor elements of this ttertits ltd tensorem tympani belong to the 
motor portion of the trigeminus. 

' Anatomy, p. rj41. 

' Die Mecliantk iter Oehoerknoechelchi-n und desTroromelfelU. PHOg^r'a 
Arohiv TQr Phjr»]iilugie. 1. Jalirgang. 

* Diseases of the Ear. Truns. by J. P. CoBvelll, Pbila., ISSa, p. 4-1. 
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lit action, according to most authorities, is to pull the hammer 
inward and to turn it about its longitudinal axit!, which uction 
Ktiflftel bclieres stretches the anterior eegmimt more than the pos- 
terior, thus admitting of a aimultaneong {terreption of high and low 
tones. But opinions ditTer in regard to the functione of this muscle. 
Magnne,' for instance, thinks the muscle is too tirmtj attached in 
the canal, and its tendon in the month of the canal, to exert any in- 
flnonco ou the mcmbrana tympani. llo regards itB function (and 
also that uf the stapedius muscle) as cuntlned to aiding the elastic 
resisting power of the tissue vhich surrounds the tendons at their 
point of exit. Ilenlc' snys thr action of (.hese muscles is necessarily 
limited, since the bony wulls in which thi'v lie prevent the swelling 
necessary to much contraction. The muscles do not muintaiu the 
position of the drum-head its ranch ns their sheaths. 

3. The stapedius muscle starts from the depths of its boiiy caual,, 
at the base of the emineutia atapedii. The belly of the muscle fitlit 
the canal and. becoming thinner and pointed, it pa^es out of its 
o[i(Miing on the pyrumid in tlii> form of a brilliant, bristle-Hke toudon 
of one lino in length, which, according to Huschke,' " rolls on the 
rounded edge like a pulley." The tendon forms with the axkj 
of the pyramid -shaped muscle an obtuse angle, opening doi 
wards, and passes over to tlii* head of tlie stapes to he inserted jnst 
under the edge of the articular surface of the latter, i" A few fibre^. 
according to Rudingcr, go to tlie capsule on the lenticular procees 
the incus. 

The tendon, as the writer himself has seen in the infant at birth, 
passes in an almost direct lino forward from the pyramid to thoi 
stapes. 

A branch of tlir farini, passing from the facial canal directly in to 
the base of the stapedial eminence, furnishes the motor nerve for this 
muscle. 

Regarding the functions of the stapedius there is considerable 
controversy. Some anthorities have maintained that the actioa 
of this muscle was to draw the stapes into the oval window, 
others out, others obliquely, others to turn it on its own axis, 
at one time therefore an aid, at another an antagonist lo the tensor 
tympani (Uculc). In speaking of tliis muscle, Huschke advances 
the theory that the stajiedius, in drawing hackwnrds the stapes, ought 
also to make traction upon the descending branch of the incus, thua 

' Uenle. Anatomie, vol, S, p, 781. 

' SplaDcLuologie. 

* Benle, Anatomie, tuI. S, p. 760. 
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caiieing tbo trady of the latter to act on the hammer in ench a, way as 
to relax the drum-boadr becoming in this mannitrantagoTiietic to the 
M. teneor tynipuni. 

It appears to tht! writer that the functions of the muficles connecteil 
with the traninmitting apparatus have been both overrated imd under- 
estimated: thus to the tensor t^nnpani hae, perhaps, been assigned too 
much power in maintaining the tension of the mechanism, whllat to 
the exterior muscles too little lias been ascribed. 

Jt would seem that tension was entirely due to the reeiUency of the 
cartilaginoufl framework of the external auditory canal and auricle, 
aided by the exterior muscles of the ear, and to the intra-tynipanal 
support mentiontnl elsewhere. 

The intrs^tympauic muscles (tensor tympani and stapedius) would 
apjtear to have for their function the restoration of tcnpiou whenever 
iutratympanic air-rcncwal or other cause forces the drum-head out- 
ward ly. 

The firfit named mu»cle is actually a continuation of the tensor palati 
(set* p. 48) and wlien acting in sympathy with it aids in rpstoring 
tension by traction made upon the malleus simultaneously with the 
entrance of air into the drum. Both of these muscles^ as is known, 
receive a nervous filament from the otic ganglion. From his own 
di&soctioDs, and a study of the physiology of the subject, thu author 
is convinced tltat the gfripedius, acting at the same time, aids in this 
rentoraiion. This function of the stapedius may be better compre- 
honded from a study of the incndo-stapedial articulation. 

The long process of the incus springs out of tbo body of the bone 
when I'u siln in a duwuward and slightly anterior direction, butabout 
raidvay it begini* to curve back again posteriorly and inwardly. The 
inferior extremity is bent upon the shauk at about a right angle, thu 
tip upon which the lenticular process is situated fitting into the cup- 
shaped cavity of the hi>ad of the stupes. This artir.itlar surface 
iooke inwardly; it« convexity forms with the conoAve surface of the 
head of the Ptapes a ball-and-socket joint, separated by a cartilage 
somewhat resembling the tempore maxillary articulation. 

Now, wlien the membranu tympaui has, from any cause, been made 
to move outwardly, the lenticular process glides anteriorly over the 
meniscus, since the prei^^urc through the malleo-incudal articulation 
ieremovc<], the incuis following thu niuUeus, Tlii^i movement relaxes 
the incudo- stapedial articulation. If traction from behind now bo 
made upon the head of the stapes by the action of the stapedius 
muscle, the lenticular process will be made to glide back again upon 
the cartilage a£ a fulcrum, the consequent impingement fixing the 
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stapes in the oral vindov. Ii is prc>bable that tension is also in- 
creased hy the action trac=miiied to the shank, causing it to tnrn 
filigfatlj upon the aiis of its locg diameter, and tfans aiding in the 
axation of the ma I leo- in en da! articalatioc. Since tension of the 
transmitting mechanism is paniallv loft vith every soand vibration 
received and with each act of intra-tvmpar.al air-renewal, and is dis- 
turbed also by certa:n physi-ilopi-al functions, such as respiratioo. 
swallowing, and the like, s^^me means is re^^uired for its instantane- 
ous restoration : the contraction i reflex ?t of the tensor tympani and 
stapedius would seem to perf'-rsi this function rather than maintain 
fenjfion by rijrisiant rmif'-ular (j-*rt\-n. 

It affords the writer creat satisfaction to find that observations of a 
similar nature have been recently made by other aathors. In a work 
by Prof. G. Schwalbe. that author makes the following remarks con- 
cerning the action of the t*n.*or iymiutni r " Regarding the action 
of the tensor tympaui, I desire to call especial attention to the con- 
nection frequently found between it and the tensor veli, and to the 
innervation of both of these muscles from the same source. It is 
extremely likely that the contraction of the tensor veli palatini is 
accompanied by contraction of the tensor tympani. Since contrac- 
tion of the first ojK'ns the tuba, giving rise at the same time to fluctu- 
ations of intra-tympanie pressure, it is probable that the importance 
of the tensor tyinjiain for the nu-nibnina tympani lies in the power of 
the former of regulating the tension of the drum-head to the differ- 
ences of i>ressure existing between the air in the external auditory 
canal and that within the drum.'' 

The connective tissue and mucous membrane composing the sheath 
of the tendons of tliese nuiscles. moreover, give suj'port to the mechan- 
ism, and ])erlKi[.s afford some resistance to outward traction by their 
rigidity. The delicacy of this mechanism is almost inconceivable 
when contrasteil with muscular action elsewhere, and very slight 
causes may disturb its etiuilibrium. Where any defectiveness in the 
transmitting mechanism exists, even reflex contractions of the muscles 
themselves may give rise to airomalies of audition. 

It should be kept in mind that the exterior or skin muscles are 
opposed to these interior muscles, inasmuch as they aid in the main- 
tenance of outward tension by their action on the cranial aponeurosis 
and auricular cartilage. Tliey not only are capable of moving the 
auricle in certain directions, and of dilating the meatus, but they also, 
tlirough traction upon the exterior parts, affect the tension of the 
drum-head. 

' Lehrbuch der Anatoinie des Ohrea. Lrlangen, 1887, p. 508. 



TRANSUrmKU MRCIIAMfiH OF THE DltrH. 



41 



It n-onM Heeni probable that these groups of iotrinBio snd extrinsic 
TQUscles act automatically, probably through reflex iDflucnces, and 
have an antagonist!;* relationship towards each other. 

3. M. Luxninr fi/tiipanitiuifor {H^maivrnnji;), or the fxtfrnnf tnuseh 
€f the /m»H7»pr,'- fibrous in tippearuncc, takes itn origin from the spina 
angularis of the gruat wing of the sphenoid, altto by fibrea from the 
cartilaginont) portion of the EuBtHchian tube, and from the biicro-pha- 
ryngeal aponenroaisi, from which triple insertion it pase«8 obliquely 
outwards and backwanlK parallel to the fif»nre of Gluser under whioh 
it lies; it then by a small tendon posses into a hole of this ti^ureand, 
blending with the anterior nponeiirosis of the hammer, is inserted on 
the neck of the boue above the root of the long ur anterior process 
(Buschke).* According to Hyrtl its tendon is inserted on the long 
process of Lhfi hummer, but Henle describes it as lielng inserted in A 
fo«8aon the laterxl mirfnceof the head of tlie hammer. This muscle 
has been described byFoIiu8,and has eince been shown in anatomi- 
cal manuals and engravings. Ita muscular nature has been ques- 
tioned by numerousnuthoritJep,sucha8 IJreschet, Arnold, Uagenboch. 
J. Mullor. Linckc, Huschke^and Verga. all of whom regard it as a liga- 
ment. Uenle* says his own caieful exaininatious did not reveal tlte 
presence of any striated muscular libres. Uyrtl,' on the contrary, 
believes in its muscnlur nature^ as do also C. Kruuse and Mofskwin. 
Treviranus (author of " Erscheinnngen"), says Uiischke, found the 
muscle very large iu the fox, and [daced " in a botiy closed cell be- 
tween the promontory and the head of the hammer ; it wiut composed 
of muscular fibres starting in rays from u tendon lodged in the middle 
of llie mass." " The tendon was inserted at tlie end of the long (an- 
terior) process of the hammer, by means of irluch it iirled vertically 
on the hummer to stretch the ilrum-head. In the mole it was found 
to be larger still in proportion, but long and conical, .\ocording to 
Kadolph. it acts with the interior muscle as a tensor to themembruna 
tympaui." Huschke, as already stated^ regards the existence of this 
muscle in man as very doubtful. The writer has himself observed 
the apparent existence of this musmilar structure just mentioned, in 
the cat, but has never studieil it« relations or fuuctiouB. The use of 
this muscle, according to Sappey, would be to draw the hammer 
forward and without, consequently retfuxin-{f the drum-head. 

' Called sl60 : Lig. mallei atittrHtm Arnold : Liy. nuiltet tyvipani Mokkwin: 
JV, mnltei ant,, s, Folt'i, s. olMquua a, pn>eeiMus minimi mallei Valsalva, s. 4pt'- 
no*o-maUeari4 Schreger, 

* Splonchnoldgie. 

' Anatomic. Vol. 2, p. 777. 

* L«hrbuch der Anatomie de« Menechen. Uth Ed., Wieu, 187S, p. 081. 
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4. M. Laxator tpmpani minor of Sommerring or of Casserius, called 
also the superior muscle of the hammer j ^ is still more problematical, 
says Huschke, than the preceding muscle. It is said to start by ten- 
dinous fibres from the superior and posterior edge of the external 
auditory canal above the drum-head, descend within and forwards, 
and becoming contracted, pass between the lamina of the membrane 
to be inserted into the external edge of the malleus above its attach- 
ment to the tympanum, and also to the short process. Hnschke could 
not discover striated muscular fibres, nor do such authorities as Val- 
salva, Vieussens, Morgagni, Casselbohm, Meckel, Haller, Treviranns, 
Hagenbach, J. MuUer, Bonnafont, Krause, and Hyrtl* recognize its 
muscular nature. Supposing, says Huschke, that this fibrous band 
had any action, it would be to pull the handle towards the drum-head, 
consequently relaxing the latter. 

Having now considered some of the more important points in the- 
anatomy of the drum itself, it will be well to take up those of the 
throat, with which the former is intimately connected. 

^ Called also : M. maliei extemus minor, a, superior moUetWildberg, b. pro- 
eemua minorU YatsalTa, a. tympaTKhmdlleajHs Schreger; ligaTnentum maUei 
poH., B, manubrii Lincke. 

■ Anatomie. p. 022. 




CHAPTER III. 

THE RKLATIONS OF TUE NASO-I'flARYNX WITH THE 

DRTTM OF THE EAR AXD THE AERATION OF 

TUE TYM1'A.\UM. 

The ear dnims, or, more compreliehRively speaking, the two mid- 
dle enr tracts, conatitiite the superior termini of that aHcending 
portion of the upper air tract vhich has for its comniencemcnt in the 
naeo-pliaryni the Kuetachian tubus. The Eustachian tubes are the 
taoii ituportuut of all the conaectiiig channels (if the region of the 
head, uITording a [latcMige for tiiu neceaftarj air-ittipply to tlie drums, 
without which their development in (ktfeclive, and the maintenanea 
of the equilibrium of the transmitting mechanism impossible. These 
fcuboa also afford a means of escape for the MOcretiouB from the druma 
to the throat. 

The Eustachian tube begins ia the naso-pharynx with an oral, 
tmmpetlike month; but sinci? the air which trarersofi it from without 
>«, for the most part^ first sucked in through the capacious expansion 
of the bony and cartilaginous framework constitnting the nose, its 
actoal beginning corrct^ponds in capaciousness to its analogous out- 
ward expansion on the side of the hoad, namely, the sound-coUcctiug 
an ride, ■ 

Tho modus operandi of aerial mo?emeats in the upper air tnieb re- 
quires the otologist's special attuntiun in cutinectton with iutra- 
tympanal air-renewal, and since these are inseparably connected with 
the functions of respiration and deglutition, it will be necessary to 
present somewhat fully the entire Aclieme by means of which air 
reaches the tympanic cavity with suob regularity. 

Fig. llj from Gray, shows at a glance the arrangement of the 
muscles of the palatal region, and which ara coucerned in regu- 

The oomparaUve anatomy of this region of the enr suggests an original 
adaptAtlon for heiria^; in aa aqueous Mement. but that the at^cnHHion of the 
tjmpanlo membrane co the structure neoesaitatea an ai-rial equilibrium ia 
which it majr o9cillat« fre«ly wMn agitated by Bound vibratioiu. 
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lating the uirculiition of air in tbiri region. For their description the 
reader is referred to works on sniitomy ; reference to their apeeial 
functions in this connection vill be made farther on. The pnetiniAtio 
area in mau will be divided for conveoioiioe of study bore into tvo 
aysteme, namely, the pulmonary and naeo-pharyngeal, orlowernnd 
uppur. Thust' regions muy be likeued to au ehutic rubber air bagdu, 
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vidcd une(;|Uttlly, as shown in thceccorapanyiugdiagniuiniatic illt 
trillion (Fig. 12), into u liirge and small chanibcr. but coninumicnting 
with each other by a constricted passage. The air supply of both of 
thetto reserroirs \% first receired into the smallor cliambor, mainlyj 
through the two nasal passages, air in the normal st-iite in man OTiter- 
iug only exceptionally through the mouth, which is adapto^i more 
particularly for the reception of food and drink. 
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Ab is veil known, the pulmonary vnrity receives its air Rnpply by 
means of llie stiotion-force occasioned l>y ile«eent of the diaphragm 
and olcration of the thonix : during this act considerable rarefactioti 
of air in the pharynx uutl tytii)miium takes place — the soft palate 
dcacemiing olong with the current of oir, which, t-utcring the noetrilfi 
and then pa^iinjcr dawn into the lungs, constitutes the act of inspira- 
tiou. That air ia thus wilhdmvn from th« tympannm through rare- 
fftctton in the naso-pharynx is proTen by the phenomenon which may 
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Fto. tt —DiJtatLkM or tuk Uprm Am Ldwxk Rxmpiiutoiit P^aian. (DkAint ron rum 
AirmoK mr Da. Roowr Buclat.) 

n, P, LlDoBbowliiictlwfc^Tol of th« h«rd |MiUte. Krparalfnjt tlie upper frooi th« lower air 
tntct; T, Ij-inpntiaiu, coniiDunkAitnir wKh Uur pharynx thrDOgb £.1, UieBostacUuttte. 

bo obsorved in certain fuses where the menibrunu tympani \* relaxed, 
or when a largo manorneiric cicHtrix in the drum-head exists ; for 
under such conditions the membrane is seen to he indrawn with each 
inspiratory act. 

The air remaining in the leawr receptacle (above the soft palate) at 
the completion of the reipiratory act is (on expiration) condensed 
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by the outgoing current from the lungs, some of it passing along np 
the Eustachian tube to the tympanic cavity. It wonid deem th»t, 
though thi* expiratory current ptuses nut of the nose (or mouth) 
with considerable momentuni. that the oomporatirely Blight conden- 
sation of air which takes placf in the pharynx is sufficient to insure 
the neeeKsary air rcnewul of the tympanum. But iatra-tympanie air- 
renewal does not altogether depend upon this method ; it also take* 
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1 Qefid of ToAlleuB. 

I, ReltHMd tendoB of temuv timpani 
S, FroceMWi cochlMf onnl«. 
4, Oaaeoua iMtrtlrwi »r Kiart«ofaiMn UmIjt. 
ft, OutUaettit'iiu iKirUou of EiMUcbiaa tube. 
fl, PtuuTivoa] oprDlDK of EiwUirhiBn tiltw. 

7, E^MMof B<iManiu]h!n'. 

8. HbixI PnlsW : pomerior umwJ Bplne. 
It, iDtt^niaJ pttfrytcokl plAle : hamulur pnicvat. 

10, Driiitle paMed Lhrougb EL lube. 

II. HypuphyidM ix-rebrL 
l;!. CHTlml ulflor. 
18, SIdus L-avrmodUJi. 

1 1, Onvltf or tbt) tympABinu. 
li. Deep temporal fiiMcU. 

Fig. la — DloerAmiiMtlc BchenM of tlu) conduit pualnfc from the IhroM to tbe auricle, «taoirtDC 
SOXM at Ui« miuu-lm cnnri-mnil In m«lnUit»ta); the equiltbrium of Uw ttmDADiltttOg AppwatlM. 
DlftWn «t tbr autbrre suKltmUoo b)- Ur. Robert lMrcl»r. 

place during the acta of cryiug. Bobbiug, or eructutiou, when uirts ex-f 

pelled from the lungs in an explosive miinner, and ia sent up into 
the naHo-pharyngeal vault wilh niucli energy. In yawning, a free ad- 
mifitiion of air also occurs, siuco the action of the pbar\'ngo-i>alatal 
mnsclcs then opena the Eustachian tube freL-ly. 

Deglutition also most effectively aids in this function. During 
this act the pharyngeal constrictors come nearly together, while ten- 
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«or iiDil levator miisclea raise and make tense the eoft palate, the 
nrtila filling np the slight interval between the constrictors. The 
fiwallowing of every particle of food iin<l dnnk, or accnmulations of 
mucous sccrotioiig, gives rise to these phenomena. The walls of the 
pharynx are not only narrowed laterally, but are also sborteueil ver- 
tically in this way, and the mouth of the Eustachian tube being ele- 
TaitHl, more <?speciu]ly by the contraction of tl)t> perititapliylinDit mas- 
cle, is dilated ax well an the fibro-cartilagiiious part of the tube. 
There is an npwanl movement of the fascia uf the pharynx during 
deglutition which can be especially well seen in Ihiu subject* during 
coDtractiou of the paJnto-pharyngei. The condensed air in its transit 
through the Eustachian ttibc to the car-drum, it will thus beseeu, is 
much facilitated hy the action of the constrictor muscles. 

The tensorand levator palati muscles (see Fig. 11, from Gray) are of 
anOicient imjmrtance in thiit connection to require a more particular 
description than is usually given, since they, in connection with the 
tensor tympani, are intimately associated with the performance of 
the fnnctiou under consideration. 

The ienwr palati, also known as the Cireumjiexus pahti, sphenosai- 
pxtigo-staphylinus, p(vry»laph\fUnu9 externum (of Riolanns), pen'tita- 
yhylinuH extertius (of Cruveilliicr), and sphenostitphnh'nua (of Win- 
slow), is, according to HyrtI,* a flattened muscle which arises from 
the spina angularis of the sphenoid l>one and from the cartilage of 
the Kustuchiun tube, passes with a broad tendon around the hnmular 
process of the pterygoid to form conjointly the broad ajMneurosis of 
the soft palate. Acording to Hcnle,' it also has fibres of ortgiu from 
the neighboring under surface of the tom|Kiral wing ami from the 
shallow fossa at the base of the median plalc of the pharyngeal wing. 
Its fibres are " attached in front to the transverse ridge on the hori- 
zontal portion of the palate bone " (Gray).' 

The levator veii palatini muscle, or levator palati,* arises from the 
under surface of the petrous bone in front of the carotid canal, and 
also from the cartilage of the Eui^taohiau tube, and sends tibres whicli 
blend with the soft palate. The tensor palati is supplied with a 
nerve from the otic ganglion, the levator palati by a branch from the 



> Anatomie, page 045. 
I'Anatomie, vol. 3, page 121. 
I* Henry Gray. ADatotny, Deecriptive and Sargicai. 



Phila.. 1878, page 



^ Also named : PetrosalpioKOBtaphylinus, Petrostaphylioug tChausaJer), 
Pterygo«tApby]inus intemus (Valsalva), Pcerystaphyliuus ititemus (Hiotan.), 
Peristaphylinus intemus (Cruveilliier).— See Uonle's llaudbuch, VoJ. 3, p. 
138, 1S7S. 
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facial, " through the connection of its trunk with the Vidian, by the 
petrosal nerves" (Gray). The connection between the tensor palati 
and teuBor tympani muscles is also of much significance here, since 
their fibres are often intimately blended, as may be seen in Fig. 13, 
and their aponeurotic connection along the Eustachian tube always 
exists, suggesting possibly that they have no action altogether inde- 
pendently of each other. Although almost invariably described 
as separate and distinct muscles, they may with advantage be con- 
sidered together when discussing their functions. Viewed in this 
manner their action is as follows : During expiration, deglutition, 
etc., when the palate is elevated by the tensor palati, the membrana 
tympani is retracted towards the inner wall of the tympanum by the 
tensor tympani. The eftect of contractions of the tensor tympani 
would be, therefore, to assist in elevating and opening the Eustachian 
tube for the admission of uir and, at the same time, preventing the 
current from forcing the merahrana tympani unduly outwards, and 
thus interfering with the equilibrium of auditory tension. 

Where the transmitting mechanism of the ear is in such an abnor- 
mal state that oscillations of the drum-head extend beyond the normal 
range, the author has often observed that the entrance of air into the 
drum in excess of its requirements produces cerebral shock. This 
may be due to excursions of unusual amplitude, inducing shock 
through impact of the stapes, or to the pressure upon the round win- 
dow. It thus appears that the constrictor muscles of the pharynx are 
not concerned in deglutition only, but that they, with the assistance 
of the palatal muscles, control the movement of air in the upper air- 
tract. 

These interior muscles have a correspondingly close and important 
relationshij) to the mucous membrane of the drum, Eustachian tube, 
and pliarynx, through the underlying fascia, that is borne by the ex- 
terior muscles doniiinitiiig the dermic layer and superficial fascia of 
the outer parts of the ear, as already described. In the combined 
action of the interior and exterior muscles on the transmitting mech- 
anism of the drum is seen a wonderful adaptation to the production 
of needed result.*. 

The modus operandi of the mcclianisrn of tiie ear has long been 
more or less of a puzzle to physiologists, especially the question of 
the maintenance of equilibrium. This latter point has enjoyed the 
attention of no less an authority thau Ilelmholtz, whose studies of 
the mechanism of the ossicles are of tlie greatest interest. The sugges- 
tion of this author, however, that tension depends on the "tightness" 
of ligaments further increased by the "elastic tension'' of the tensor 
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tympani muscle, which is very yielding, "yot always slightly stretched " 
— and ** whose tension, besides, is variable aud can be adapted to the 
requirements of the case" ' —is misleading, since it is a physical im- 
possibility for H muscle to remain constantly in a stat'C of tension. It 
is true, however, that the ossicles are fixed as described by Helmholtz, 
th<* handle of the liamrocr maintaining the indrawn piano. But the 
writer is construine<l lo believe that the auricle and ontwanl parts of 
the ear, the skin muscles, foeciaf etc., are the principal means which 
keep up the outward tension, and through which, as often as the 
membrane is driven in by vibratory movements from without, its re- 
turn to a state of rest is assured. 

These conclusions have often been verified by the study of the action 
of these structures in individuals poasew^ing in an unusual degree vol- 
untary control over them, as may be seen in the instances to be pres- 
ently cited. And further conHrmalion is to be found in obserrations 
in cases where disease has left the drnm-hcad tu that abnormal state 
known as manometric, i. e., where a cure hus been eflectcd in perfora- 
tive iudammutiun through closure by a reproduction of the dermic 
layer only, which is much thinner and far more distensible than nor- 
mal membrane. Kxamples of these will also be giveu. 

The following are examples of remarkable voluntary control of the 
pbaryngo* palatal muscles : 

Case 1.— Master A., 14 years of age, came to the author on ac- 
count of a catarrhal condition of the upper air-passages which in- 
volved the ear-drums, but hod giveu rise us yet to only a very slight 
amount of deafness. He \» of blender build, tall for his age, and the 
moscularmoveinents generHllyare very free, especially those connected 
with the eur. Jiy a slight voluntnry fjfyi't he c<ni contract the ttnxor 
palati and tensor (ympnni muttctes. ' The ability to thus bring these 
mnsolbK into at^tion, a function usually involuntarily nerformen along 
with the pharyngeal constrictors only, was die<:overt>d quite aocidcnt- 
^rily. When he produced a humming noi.st- with the moutli closed, 
lie discovered that the effort involvedthe palato-pharyngeal musclea 
in such a way that the humming was very loud as hetird by himself, 
and he was surprised on practising in this way in the sc-hool-room 
that the noise was not observed by others. When this curious experi- 
ment was miuleuutof doors, street sounds seemed distant and muffled. 
He was uninsed very much to thus experience deafness one moment 
and the next to hear the luutl clatter and roar of street sounds, as 
he alternately contracted and relaxed the muscle.^ dominating the 
tension of the drum-heads from within. Hieantopliouous phenomena 
lasted while lie kept up the contnirtions, and liesides his own voice, 

' The Mechanism of the Oasicleit and Membrana Tj-nipani. Prof. Uelra- 
Itoltz. Trans, bj James Hiuton. The N*<w Sydenham Societ]'. London, 
1874, pp. 12M82, ISO. 

4 
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respiratory RouniU and the rushing and gurgling of the blood in the 
neiglihuring arteries conld ho hcui-d. A gentle iniirniur " likt.* a ^ea 
dicll " wag also diatinguii^hable. Rbinoscopic iii3i>eotioa showed ttiat 
the entire integumentary wall of the j^iharynx vas, with great facility, 
carried upward by the nnilerlyingfasciaduringtlie performance, dron- 

{>ing down iigain when rpla^tation occurred. The contracttont! could 
»e made with gnat rapidity — as frequently, in fact, as once every 
second, but more slowly if it vf&» desired. The eiereifie tired the pa- 
tient finalty if long continued, and ^iibReqnnnt trials required greater 
effort. The patient could never learn to.lmwk. Uy nieani* of the di- 
agnostic tul>e connecting their care, the writer could distinctly Lear 
a 8oft click or thud in the tympanum of the patient whenever the 
contractions took place. The act of gaping during these contractionit 
inereaseil the tension very much and all of the subjective phenomena 
wore more pronounced. Ho has possessed this curious faculty for a 
long time, and practice has made it much more easy of execution. 
The patieut'in father, a me^lical man, has also the power of voluntarily 
moving these muscles in an uunsual degree, and daring the act much 
roaring in the cars is experienced. 

The author finds upon hia records many cases similar to the fore- 
going, one of which bar> been already given (Case 3, p. 33); though space 
is wanting for others it is believe4l tliat the above are suflRciently illus- 
trative of the point in view. The study of the performance of the 
function of intra-tympanic air-renewal from a pathological point of 
view seems al^o to confirm the views advanced. Many opportunities 
for this present themselves where the transmitting mechanism has 
lost its tension from disease. The very frequent presence of mano- 
metric cicatrices of the drum-head greatly facilitates observations in 
this direction, and the anomoly.moreover, when carefully sought, will 
be more frequently found than many suppose, since the drum-head 
in destructive suppurative processes is liable to undergo reparation in 
this manner. 

The following eases have been selected: 

Case 3. — Patient, male, 6U years of age, is the subject of long-stand- 
ing catarrhal inflammation of the middle ears, the drum-heads show* 
ing extensive nutritive changes. Ho hasconstant tinnitus in the ears 
like singing, and when gaptug this changes to a sound resembling the 
ringing of a bell of bigii pitch, cai>ecially in the left ear. A similar 
experience occurs if the left auricle is smartly tapped witii the fingers. 
Wneti tlio cartilaginous canal of the left car is pushed inwanl the 
voice is autophonous. 

Case 3. — Male, '^8 years of age. The d rn nt-hcnds have a humid ap- 
pearance, due to chronic catarrhal inflammation ; the left is greatly 
relaxed, and, on Valsalvan exporiment being made, becomes very 
convex. For twelve years he has experienced autophouia in this ear. 
At first, tightly stopping the meatus with a wad of cotton-wool over 
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night wotild often pruvent reciirrenoe of this phenomenon the fol- 
lowing (lay, but of late this has fuiled to be of uuy service. Hearing 
the trunsniittetl heart pulsations aiitophonoiifily has given him much 
anxiety, and this has twen the cause of treittnient Uircotcd tu iiup[>uscd 
cardiac disease. Autophonin eeoscs while the t<:usor jmlati and teufior 
tympiini muscles arc in a .state of roUintary contraction, and when 
the patient aBsiimes a horixoiital position. 

Casb 4. — Male, 38 years of age. Has chronic caUrrhal inflamma- 
tion of the drums, with decidt'd trophic changes in both membranes. 
Ue is subject to autophonia which gives rise to great distress during 
the act of swallowing food, when it is much increased. With eacii 
act of maHticatinn there is an oscillation of the drum membranes, giv- 
ing riiie to a ^nsatiou resembling the metallic vibration produced hy 
springing in imd out the bottom of a tin pail. Blowing the nose 
foroes out the drum-head and "stops up the ears." 

Casb 5. — Female, 33 years of age. Hai^ nuinnnietrie cicatrices. 
She has the power of contracting voluntarily the tensor palatl and 
teniior lympaui muscles and thus improving hearing. Traction upon 
the auricle has the same effect, i. «., restores auditory tension. In 
thit> cace tension in either direction seems to restore equilibrium. 

Cake G. — Male, 63 yeai'S of age. Has chronic catarrhal inflam- 
mation of the middle ears with rcTaxod membranes. Patient suffers 
from AUtophonia with a constant sensation of "thickness" in the 
ears, which is relieved by oructtitions. Kather prolonged Valsalvaa 
efforts, however, increase the unpleasant symptoms for a time. In- 
flation with the air-bag causes the explosive sound, and increases 
temporarily the deafness. Traction upon the auricle improves hear- 
ing. 

Ca.se 7. — Female, "i'i years of age. She t-an voluntarily produce 
movements of tlie auricle, the action being accompanied by a sense of 
something moving "inside her face." She can also voluntarily con- 
tract the tensor palati and tensor tympani mnsciefl, and during the 
act all extraneous sounds seem to come from a distance, and a 
" vacuum " or feeling of " numbness " is felt about the ears. It will 
be observed that the effect of the tension thus made upon the 
mcmbrana tympani. was to "damp" or '-muffle" the transmittiog 
mechanism. 

Came 8. — Male. 26 years of age. Has chronic catarrhal inflamma- 
tion of the middle oar with a large nianomciriu cicatrix in the right 
raembrana tympani. The latter is bulged out on swallowing or ou 
performing the V^alsaWan experiment, giving rise to autophonia. 
Patient possesses the power to volutilarily retract the mombrana 
tympani by meana of the intrinsic tensor muscles, on which the 
AUtophonia disappears. 

Case 9.^Male, 20 years old, with chronic catarrhal inflammution 
of the drums. The membranes are huiuid in apjiearaiicc and have 
mauometric cicatrices. Swallowing aud the \'ulsulvuu experiment 
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cuiae crackling eoonds iu tlic left ear. He exporiencoe autophonis 
much of the time, during which all extraneous wniiids heanl seem to 
be "muffled,'' and his own voice, on eutcriug the car from within, 
appears to bo projected "against a cloth." lie can nearly alwayi 
relieve the autophonia by traction on the trugue. The "cIonde<i 
feeling, always existing in the ears, causes him to perform the act 
BwalloH'ing or yawning very frequently. During the act of awullow* 
ing, if the otoicupic tube be employed, the soft gliding motiou of thi 
tcusor tympani muecic oau be heard, and if the Valsalvan experimenl 
is done, the membraua tvini>ani can bt; beard to bulge outwardly wttl' 
a "thud." 

Case 10. — Female. 24 years of age. Hae manometric cicatricee 
both membranes. Ilears only loudest voice in one ear and lond 
the other. IleAring improves very much after blowing the nose, or' 
by making traction on ttie auricle with a finger placed in the concha. 
After Valsalvan experiment, the drum-heads arc heard lo return 
their usual position with a "snap." 

Case 11. — Male, 21 yeara of age. Both membranes have maD( 
metric cicatrices, dne to ear-boxing, on both sides. Ilearing is very ' 
good nnleas autophonia exists; the frequent recurrence of the phe- 
nnnienun, however, gives rise to variable hearing, and when aural 
catarrh is present, this is more marked. Usnally the distress is easily 
relieved hy alight voluntary contraction of tlio tensor palati and tensoi 
tympani muscles, pulling the auricle outwardly or moving the jaws 
in mastication. Valsalvan experiment bulges out the membranaj and' 
increaees the trouble. 

A study of the above phenomena occurring in ailvanced 8tage« 
chronic catarrhal inflammation of the middle ear^ attended with atrc 
phy of the mucous lining, and perhaps other changes, together with 
relaxed drum-heail and deafness, will be found, it is hoped, exceedingly' 
instructive in this conuoctiou. In looking over the notes of a large 
number of these cases, the writer finds uuincrona other examples^j 
among which the following are more important: 

In a number of instances the recurrenue of head catarrh, acoompa-^ 
nied by increased mucous secretion, improved hearing very ranch 
while the exacerbation continued; and in many instances "crack- 
ling" or "cracking." or "stopping up with air bubbles,'" or *' shnt- 
ting up," or "closing the car '" occurred on swallowing, sneezing, 
yawning, hiccougliing, or moving the jaw as in uiasticution; in all of 
them there was an increase of deafness for a longer or shorter period 
of time. On tho other hand, an equally largo number of pationta 
found that the very same phenomena caused better hearing tempo* 
rarily. These experiences arc a constant aonrce of great annoyance 
to tho patient when eating or conversing. In one case, where there 
was a perforation of the left drum-bead, during the first act of awal- 
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wing, the "ear was closed to hearing," bat the second act "cleared 
it up again." 

A very interesting case was one where the drum-heads were much 
relaxed, and the Valealvan experiment, or swallowing, bulged them 
out; on yawning, the left membrane was first bulged outwardly, 
"opening" the ear, and retraction or collapse immediately following, 
"closed" the ear to hearing. The interference with tension of 
the transmitting mechanism which tunnel-workers under high atmo 
spheric pressure often experience, is a practical illustration of the 
importance of keeping iu mind the conditions under which auditory 
equilibrium is maintained, and evea in mild catarrhal attacks of the 
npper air-tract, closure of the Eustachian tube to a slight extent 
only is very often sufficient to interfere with the performance of 
the functions of these parts. The writer has frequently observed 
that persons having defective ear-drums acquire, almost uncon- 
sciously, the habit of adjusting auditory tension by resorting to some 
of the expedients mentioned above. Equilibrium may thus be 
established by tractile force applied from without, as by movements 
of the inferior maxillary, which afEect tension by pressure of the 
partially displaced coronoid process upon the cartilaginous portion of 
the external auditory canal; or by traction upon some portion of the 
auricle. On the other hand, the desired result is brought about by 
muscular force exerted from the pharynx, as in snuffing in air, swal- 
lowing, sighing, yawning, and the like. 



CHAPTJER IV. 



THE SENSE OK HEARING. 



The poi'Ctiption uC sound, which uvnelituleB audition in man nnd 
the higher forms of uir-hreathing animals, is Hiniilar to the sense of 
touch wlurh seems to be the only medium of hearing in some of the 
lower forms of life. Impulses of air, indeed, may bo perceived hj 
man when receivetl npoo the cntaneouB Burfaoe^ specially the shock 
from the discharge of grout giing and other violent explosions if near. 
Advontage is taken of this fact iu commuuicatiiig with the deaf, a 
remarkable instance of which was related to the vriter bj Prof. A. 
Qrahani Bell: the case being that of Itis mother who i^ deuf to ordi* 
nary conversation, but takei< cognizance of sound when Prof. Bell 
places bis lipa in contact with one of ber eyes while speaking. A 
similar instance to the above was reported many year$ tigo in the 
American Jourttnl of Medical Sciences by the late Prof. Mu*zy, where 
a deaf boy could apparently hear best through the buck jwrt of the 
head. 

The highly specialized function of hearing in man requires for its 
performance the oscillating expansion of the skin, known as the 
drum-head, which vihrates free in equilibrio when agitated. The 
performance of the function of hearing consists (I) in the collec- 
lion of eound by the auricle and external auditory canal; (2) its 
transmission by the cuuduetivc mechanism to the middle ear to (3) 
the nervous apparatus of the inner ear, and finally its impression tipon 
(4) the perceptive centre of the brain. 

Tlte perceptinn of sfunuL Since the phonograph of Edison and the 
telephone of Bell have made famiiiar the behavior of sound in its 
relations to the ear, so fur as actual transmission to the inner ear ia 
concerned, the field of spcculatiou now seems mainly limited to the 
functions of the nervous apparatus. 

Heuring lakes place through the niotitin inijiaited to the auditory 
apparatus hy the movements of sound. Kscurfive movements of the 
drnm-head having been first induced, the impulses of sound are trans* 
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mitted throagh the chain of ossicles —the malleus, incns, and atapes — 
to the inner car, ^ring rise to aquoous vtbrationsin the semicircular 
caualH and tlie superior acala (or ecali vcstibuli) of the cochlea. The 
membrana tympani aecuiidaria (or membrana feaestrffi rotundas), 
responding to vibrations which are unimpeded by the drnm-head, 
communicatee them to the fluid inclo^d in the inferior scala (or scala 
tympani) of the cochlea. The several hranchei) of the auditory nerre 
arc thus simultaneously influenced by the various sound* of which tjie 
perceptive ceutrc ie capable of taking cognizance. 

The terminal filaments of the nerve of hearing distributed in the 
inner ear poeaetts the function of taking up the sounds transmitted from 
without, their teu^tiuu being adapted to receiving and transmitting im- 
pressions of which HOund in eompoHcd. If it he |>ennittcd to thus 
briefly formnlat* a hypothesis of the modus operanili of a nervous ap- 
paratus, apparently so complicated when viewed in the light of existing 
knowledge, in lien of other conjectures (since an exhaustive review 
of the subject would be out of place here), this inference may be 
made : that the diflerenl surfaces of ttic sentient region of the scalse 
of the cochlea and of the semicircular i»nals, when influenced (ox- 
cited) by sounds of various pitch and Ioudneiis,are adapted to impart- 
ing (transmitting) them to the perceptive centre. That the auditory 
nerve possesses the seemingly complex function of transmitting a 
Urge number of sound imprc^jious raceivci fi*oni without at the 
same moaient may ba inferred from an nnderstaading of analogous 
and demonstrable phenomena in phyei{-\-!. &^, for example, the elec- 
trical transmission nf multiple niesttages simultaueously through a 
single vire. or the well-known action of the transmission in telepho- 
Dic communications of speech. By the latter it is proven that all 
tones, however complex, are transmissible without any so-called ner- 
vous analysis ; and by means of the phonograph they may even be 
permanently impressed upon a metallic surface to be given off again 
without change in the form of sound vibrations. 

The writer has long been of the belief that the accepted theories of 
audition, in respect to certain important anatomicjil and physiological 
dogmas as set forth with such distinguished ability by Ilomholtx, 
aad to which allusion haa been above made, are faulty, and the 
views thus held for the jwist ten or twelve years, and set forth m pub- 
lications from time to time, especially in a pajter prepared for the 
American Otological Society,' have gainwl strength from subsequent 
i^)bBervntione. Other writers have also Ijegnn to express doubts ia 
Mpect to the soundness of the generally accepted views on tliis sub- 

Truu. American Otolu]pcal Society, ^&^- 
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ject, and those ot Prof. Rutherfonl,' given in a lecture delirered 
before the Britiiih Aasociation, are so much to the point that his oon-^ 
cInsionH are here quoted at length. 

He jMtjB this tribute to Helmholtz which the present writer fullf] 
indorsee : 

" This theory of sound- son aati on, then, ia 8o full of difficulty when 
applied to the peripheral meuhuuism in the ear, and bo anBatiafacturyj 
when wc pursue it into thu brain, and it Heems so hopeless to adapt it 
to the facts, that I think it must be abandnncd. Rut before I pro- 
pose another theory, I would pay a humble but sincere tribute to the 
genins of Helmholtz. His magnificent services to science have long 
since placed bis name amongst those of the immortals. Uis theory 
of sound-sensation may be fanlty, hut that can never tarnish thu 
apleudor of his many woDderfiU contributions to the progress of 
Bciontific knowledge." 

In referring to the sense of hearing Prof. R. says : 

** Some five years ago itstnick me that tlie ciLtc of the telephone may] 
throw light on these ditficulties regarding the sense of hoaring. In] 
the telephone there in a thin pljite of iron place<l near the end of a 
permanent steel magnet. A bobbin of thin copper wire is coiled 
round the end of the magnet nearest the plate, and is connected 
with a bobbin of wire around the magnet of a second telephone 
in every respect similar tn the first. When sound-waves fall on the 
plate of the transmitting telephone it vibrates. The vibrations of the | 
iron m«r the magnet affect the magnetism, and so induco in the wira| 
currents of electricity whose fret{iioucy and amplitude correspond to 
those of the vibrations of the iron plate induced by the sound. The 
uurrenls travel to the reeeiring telephone and induce oscillations of 
itA magnetism, which in turn cause its iron jilato to vibrate and pro- 
duce sounds aimiliir to those rommuniimted to the first telephone. 
There is no analysis of the sotinil-wuvcs. The transmitting telejihone 
t^kes np simple or complex vibrations. The harmonies of an orches- 
tra may fail upon it, and it does not fail to convert the complex 
sound-vibrations into electrical vibrations, and these again into the 
oomplcx sound of the orchestra in the receiving tclephoao. It ia, in-| 
deed, one of tlu> most wonderful inventions of recent times. Gan it 
throw light on the sense of hearing !' 

" The theory which I have to propose may be terraeil the Telephone 
Theory of the Sense of Hearing. The theory is that the cochlea 
does not act on ths priueipio of sympatheiic vibration, but that the 
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baira of all its auditory celU Tibrate to every tone, just as the drum 
-of the ear does ; that there in ito analysis of c;onij}|ex vibrations in the 
■cochlea or elsewhere in the periphenil mechanism of the ear ; that 
the hair cells transform Bound-Tibralions into nerve-vibrations similar 
in frequency and amplituilo to the soQud-vibiatioii» ; that simple and 
complex vibrfttioiia of norre-molecules arrive in the sensory colla of 
the brain, and there produce, nut sound u)^in of course, but the sen- 
sations of sound, the natnre nf urh^^li (Uqiends not upon the stimula- 
tion of different sensory cells, but on the frequency, amplitude, and 
form of the vibrations coming into the cells, probably through all the 
nbres of the auditory nerve. On sach a theory the physical cause of 
harmony aud discord is carried into the brain, and the mathematical 
principles of acoustics Gud an entrance into the obttcure region of con- 
sciousness. Now if nerve energv were only electricity, that theory 
would probably be accepted at once. But nerve motion is very slug- 
gish when compared with electricity. 

" I have kept this theory back for five years, because I felt I had no 
evidence of the possibility of sending a rapid succcssiou of vibrations 
along a nerve. It cost me a good deal of thought and experimental 
observation to find the evidence I required. If we give to a motor 
nerve of a frog or rabbit 10 instantaneous shocks of induced elec- 
tricity in a second, 10 impulses will pass along the nerve to the 
muscle, aud produce 10 distinct contractions in ttie same period. 
If we send 40 impulses along the nerve, we get, nut 40 coutrac- 
lioos of the muscle, but a single continuous contraction, because the 
several contractions are fused togetlier. Now, if we listen ta the 
mnscle so stimulated, we hear a musical note having the pitch of 
-40 vibrations per second. Kach sound-vibration results from the 
sudden shock of chemical discharge due to the arrival of each nerve 
impulse in the muscular aubstancc. If we stimulate the nerve, say, 
200 times per second, by causing a tuning-fork to make and break 
the primary circuit of an induction machiue, and so send 200 shocks 
per second into the nerve, the pitch of the note in the muscle exactly 
corresponds. It has the same pitcli as the fork. I experimented in 
this way, and eventually found that I couM send as many as 35'i im- 
pulses per seooud along the nerve of a rabbit and get a note from the 
muscle of the pitch of 352 vibrations i>er second — that is, a note of 
the pitch of F in the lowest space of the treble clef. Uut when I 
tried by more rapid stimulation of the nerve to get a higher note from 
the muscle, I failed ; there was nothing but a noii^e lieard. That a 
low rumbliog sound is produced by a contracting mnscle is kunan to 
every physiologist. You can hear it if you firmly clench the jaws 
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dnring the stillness of night, when other sounds are hushed. It u a 
Bonnd of very low piwh due to Tibrations certaiul.v beluw forty — por- 
liaps not more than ten or twolre per secoad. There is, therefore, 
iiotbiug uow in uiy statement that a note may l>e heard in a muscle p 
the new point is that tht: pitch of the note may he increased by a more 
rapid stimulation of the ncrve^ and that as many as 352 iropul 
may be sent along a nerve and retain their individuality so sharplj 
that they can produce a note in n muscle having a pitch number of 
352. That fact will give support to a vibrational theory of nerve 
energj'. 

"Now, um I to conclude that, because I failed to get a higher note 
than one of 352 vibrations from the muscle, it is not possible to send^H 
more tlian dr>2 vibrations per second along a nerve ? By no means (J^H 
the fibrep of a nuiscle are vory different from those of a nerve, and ^^ 
also very dilTerent from nerve cells. The molecules in both of them 
can probably vibrate far more rapidly than 35:! times per second. 

" 1 have therefore directly proved that vibrations of the siime fre- 
quency as all the lower tones of the scule, from the lower F of the 
treble clef downwards, can be transmitted by a nerve. A short time 
ago it occurred to me that the note provluced by the wing of an insect 
furnishes a simpler proof of the possibility of transmitting a rapid 
series of impulses along a nerve. The wing of the humble-bee pro- 
duces the note Fin the lowest space of the treble clef. It gives, there- 
fore, 352 complete vibrations in a second. Every downward motion 
of the wing doubtless results from an impulse sent along the nerve to 
the muscles that lowers the wing. Therefore we may conclude that 
about 352 impulses per second traverse the motor nerves of the hum- 
ble-bee's wing during flight. In the honey-bee the note of the wing 
is A in the treble clef — that is, two notes higher than in the humble* 
bee, so thiit 4G0 impulses appear to pass along its motor nerves in a 
second. In a human motor nerve the impulses transmitted by it 
during voluntary effort are not more than 10 or 13 per second 
(Schaefer). I have therefoi-e some substantial evidence in support of 
my theory of sound-sensation. And I cannot but think that the evi- 
dence in favor of it will increase. I do nut wish yon to suppose that 
on my theory of hearing difficulties disappear ; far from it. I nierely 
assert that the difficulties which seem inmirinountuble on the theory 
of Helmboltz arc diminished by the theory which 1 have submitted. 
Should my theory of tiie sense of hearing find acceptance, it will lead 
to a reconstitution of theories regarding the other sense organs." 



PART SECOND. 

CAUSES OF EAR DISEASE. 



CHAPTER V. 

Heroditv. Cachexia. Age. Occupation. Defective Prrsonal Hygiene. 8y- 
pliilis. Acute InfectfoaB DiBpaaes: Scarlet Fever, Measles, Variola. Diph. 
tberia, Cerettro-ftpiDRl Mcniugitis, Mumpa, Pertuesia, Typhoid, " Roman," 
and otiier Fevers. Cutaneous Affectiona. 

It Is a trite, Iml nevertheless important eayin|i:, that violations of 
the laws of health are transmitted to tho offender's olTspring. and, in 
coDBidering the cauBation of diseases of the upper air-tract, heredity 
must bo takcu into accouut, ua well aa in erer^r dlHease t-o which man 
is subject. 

Of course, the more important and more frequently met with caas- 
atire influences only can be considered hero, and space will not ad- 
mit of an extended notice of these. 

HEREDITY. CACHEXIA, ETC. 

Various tranRmitted oonstitational taints, such as arise from con- 
Bumption, Byphilis, gout, etc., interfering with the derelopmcnt of 
the indiWdnal, and also the physical deterioratioo found in the oS- 
spring of intemperate and dystrophic persons, should be considered 
causative, more or le^, of niiuiy aural troubles. Beuides the physii^al 
defocta due to arrest of development in the ears, eyes, teeth, and 
other organs, and. furthermore, the disease of the glandular stmc- 
iures (strumous habit) among such progeny, they are liable to be ex- 
ceedingly neuropathic and susceptible to the invasion of disease. 

The records of the author also show a large number of inatauces 
where car disease was disclosed in both of the parents and some or all 
of the children. In one family, the mother, eight of her children, 
and an aunt were snfTering at the game time with purulent catarrh of 
the middle car; in another, both parents and five of their children 
were likewise affected with some form of aural catarrh. To find 
three or four childrcu in the same family affected in this manner is 
quite a commou occurronco. 

The possible effect of iuflueuces on the maternal progenitor are 
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worth jT of consideration. Tbe following cum in this oonnevtion is 
su^estive: The first-born child of a healthy, well-developed, and 
intelligent woman wiim, when mix months of age, thought to be doaf. 
since she could only hear jarring of the floor and the like, and the 
sonnd of a high-pitched Trhistle which her father carried, and which 
seemed to become quite familiar to her ears. The mother had^ how- 
ever, daring the tirst mouth of pregnancy an attack of rubeola, 
and was, furthermore, much worried during the entire period of 
gestation about her husband, who was very nervous and becoming 
deaf from aural catarrh. When the writer examined this child 
at the age of sixteen nionthtt, it was found to have catarrh of the 
head and cars, the origin of which may have been embryonic. 
No anatomical malformation of the ears was discovered in the infant, 
nor was there any apparent transmissible organic defect in the 
parents. 

AGE. 

To judge from the considerable number of deaf-mutes seen where 
no oongCQital deformity can be detected, the occurrence of pre- 
natal catarrh ita probably very frequent. A dysthetic condition of 
the fcetus giving rise to the development of head-catarrh may thus 
arise from sypliilitic taint or other constitutional cachexia in the 
parents. The fu^tua is likewise alTucted by other iniluenceH, among 
which the exanthemata deserve especially to be mentioned. Whether 
the early development of the deciduous teeth ta over active enongh to 
cause disturbance will nHpiira considerable research to determine; 
but reflected irritation from this source might occur, it would seem, 
since there are instances of their presence at birth, or very early ap- 
pearance after this. Protracted labor is liable to bo attended with 
injury to tho ear, as Yon TroeU«ch has m well pointed out in his 
admirable work on ** Diseases of the Kar in Children." 

Purulent catarrh of tho middle ear with profuse discharge is very 
much more fre«pieut in infancy and youth, while atrophic catarrh is 
largely a disease of adult and middle life. As the adult subject ad- 
vances in life, tho oflEocts of dystrophia naturally manifest themselves 
as progreesive aural catarrh, and the resulting defectiveness in the 
transmitting mechanism of the middle ear gives rise to forms of 
ear disease, with great deafness. 



OCCUPATION. 

The occupations and habits of people have much to do with the 
production of various aural complaints. Those exposed in their work 
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to almospheric changes* to damp and chilly, likewifte to QTerheated 
air, in dnsty nnd dirty shop^, are mucli more prone io ear ilJAeoso, 
than those persons working; in better anil more healthy snrroundingij. 
Atnonjr the timt should be mentioned the tunnel- workcry and the 
dritere, both of whom are constantly subjected to great atmospheric 
pressure (see Chapter XIX.). The olass of laborers who are con- 
Blantly exposed to loud, sudden, and continued noiacR, as. for in- 
stance, boiler makers, onginecrs on railruixls, and workmen employed 
in noisy factorict), are all liable to experience trouble in tbo cars 
irom the irritation of constant atrial impact (sec Chapter X.). 
Long-shoremen, dock-builders, miners, night watchmen, etc., are es- 
pecially liable to ear allcctions due to out-door vicissitudes. The 
dassof individuals, furthermore, which includes the workers in to- 
bacco, tea, and coffee, the shop girls aud clerks overworked in badly 
ventilated shops, telegraph operators, goveniesws, waiters, etc., are 
erpovetl to over-heatiDg and dust, and will be found to suffer from 
catarrh of the upper air-passjiges, rendering them very susceptible to 
ear diseases. 



DEFECTIVE PERSONAL HYGIENE. 



The hygienic feature of the treatment of disease is too important 
■to be entirely passed over in silence in a work devoted to even a spe- 
cial department in menlioine. The normal state of man in this con- 
nection may be regardeil us one in which he can best adapt himself 
to the vicissitudes of out-door life in any eliniuto in which he may 
chftDce to live, nis health demands that the usual exercise taken 
must not be Ixiyond the verge of moderate fatigue, nor omitted alto- 
gether in either very warm or very cold weather. Since animal heat 
is derived from food, the latter must bo proportioned to the quantity 
of the former lost through escape into space by radiation, which is 
greater in cold than in warm weather. 

The problem of maintaining an equilibrium where thermal varia- 
tion is great is one of dithcult solution, especially in winter weather; 
thus exeroise is impeded, in a measure, proportionately to the means 
employed in retaining bodily heat by means of clothing, etc. If the 
escape of heat from the body by Insensible persitinitiou is prevented, 
in addition to the use of non-conductiug clothing, by impervious rub- 
ber cloth, the skiua of fur-bearing animala, and the like, which inter- 
fere with evaporation, the clothing becomes saturated with moisture, 
an exceedingly unhcnlthful and disagreeable eouditiou. The in- 
jadioious use of rubber cloth and fur garments in our temjierate 
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climato is therefore greatly to be lieplored. The sedaotive comfort of 
the Hculskiu sacquo hasmade this mantle of death a faTorite even more 
than its huudHunie uppeuruucc, and its cunKtaut i)&o, aa well as that of 
far collars, fur trimmingg, and boHH about the neck, ib the cause of 
not only severe pulinoimry tlitieasc, but of head-oolds ending in por- 
eietont aural and nasal catarrhs. 

These ill-etfocts are duo to the grciatly increaeed sensibility which 
ensues from the use of such clothing, ofteu combined with neglect 
of out-door exercise, and over-feeding. In the writer's experience. 
chiJdren are often made exceedingly susceptible to colds by the tise of 
superubundant, though handsome, wraps made of furs, which in our 
climaLp are at betit suitable only for emergencies ariging iu exception- 
ally cold weather. 

Space will not permit of extended obson'ation on this topic, but, 
in conclnsion, the writer would caution against attributing bodily 
troubles to exterior influences alone, since nervous stniiu, improper 
feediDg and the like, are no less fre<]uent]y to blame than the forme. 

SYPHILIS. 

Affections of the organ of hearing in the primary stage of syphili- 
tic infection are very rare. There have been, however, some few 
oases of chancre of the auricle? and neighboring parts rcporteti by dif- 
ferent authors. It is in the Rer^ondary stage that aural afTectioDS are 
most frequently met with, and of these latter the rapidly increasing 
or sudden deafness with more or less distressing tinnitus aurium form 
he prominent symptoms. The reader may consult Chapter XIl. 
for further information on this subject. 



ACUTE INFECTIOUS DISEASES. 

Scarlet Fever. Metutleti. VarioU. Diphtberiu. Cercbro-«piDal Uoaingltis. 
Muiupe. Pertu8«is, Tj'pboid Fever. ''Roman," and oUier Feven. 

The exanthemata form by far tlie most important among the ahoTo- 
named ^roup of diseases, all of wliich tend so much to the production 
of ear troubles, and of which scarlet fever should be regarded as the 
most prominent. 

The ear becomes affected in scarlet fever by immediate invasion of 
the mucous membrane of this organ, along with t!ie rest of the upper 
air tract. A poisoned condition of the blood (nrwinia, py»mia, etc.) 
occurring in some cases may also be regarded us remotely causative. 
The frequency of aural disease resulting from scarlatina cannot be 
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ceUmatcd with accurecj, since maay cases attributed to this canse by 
parents arc found on inquiry to liave some other origin. Burckhanlt- 
Merian ' tabulated four thoueund three liundred and nine cases of 
acquired doaf-mutism, four hundred and forty-fire (or 10.33 per cent) 
of which voro allogod to hare resulted from scarlet fever. 

The symptoms of acute catarrhal iuliammatiou of the middle oar, 
occurring duriug thecourseof a severe attack of scarlet fever, are liable 
to be overlooked, owing to tht< gravity of other mauifciitatious of the 
diBeuej and any aural trouble becoming quiuju^ent on recovery may 
not be discoTerwi until roused into activity by some other cause. 

Scarlet fever may be followed by mastoid diee-oite, caries of the 
temporal bone and of the cervical vurtebrae, retro-pharyngeol abscess, 
etc.; all consequent to purulent otitis media. A case of this kind 
was reported by Oundrum '' in 1862. 

Such dangerouii complications result soraetimea in hemiplegia and 
facial paralysis. Among the sequelae of scarlet fever should be men- 
tioned an offensive discharge from the external meatus with eczematona 
inflammation and swelling of the cervical glands, ending often in 
suppuration. 

The autUor has selected from his rcconls 103 cases out of a large 
number seen of ear disease said to have followed an attack of scarlet 
fever, as illustrative iu this connection. Of these, fil were females 
and I'-i males. The aural diseases for which these patients presented 
themselves for treatment were as follows: 

Acat« purulent otitis media iu 4 cases. 

Chronic puruleut otitic media in 81 cases. 

Chronic catarrhal otitis media in 24 cases. • 

Three of these patients were deaf-mntes (3 males and 1 female), and 
the deafness waa very marked in 9 cases. 

The large majority of these cases wero children, and in the cases of 
adults the ear disease hud mostly existed since childhood. 

MeaxUf are of scarcely less importance as a factor in the production 
of aurul diseases, the latter developing in about the same'manner as 
in scarlet fever. The angina of both measles and scarlet fever has a, 
special tendency to extend by continaity of surface into the nasal 
passages and into the Eustachian tubes; permanent impairment of 
hearing, in consequence of adhesions, rigidity, and destruction even, 
of parts of the transmitting mechanism is too often a result (Spen- 



' Uetier den Scharlach in seinen Beziehungen zum Oehoerorgaii. Volk- 
monn'B Sammlung klin. Vortraege, No, 183. 

' A caM of chronic OlorrhiHS roUowing Scarlatina. Medical Newi, Aug. 
SOtb, 1888. 
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cer).' In measles, as in scarlet fover, there is a type of aural oompli- 
cation besido the one which correBponde to the acnte Cfttarrhal 
ioflammations which follow catarrh of the upper air tract, oamelj, 
that originating primarily in the dram-head and accompanying the 
appearance of the cutaneous eruptiou on the face. 

The author selected from his records 73 c&^es of aural disease aaid 
to have resalted from measles, of which 44 were females and 29 were 
males. The aural tlii^eases of these patients were as follows: 

Otitis media punilenta chronica was present in 47 caaes. 

Otitis media pnriilenta acuta was present in 10 oaaes. 

Otitis media puruleutu sqbacuta was present in 2 casett. 

Otitis media catarrhatid chrotiiea was present iu 14 coaeB. 

Otitis media catarrhalis acuta was present in 6 caaes. 

Eczema wa^ present in 4 caaes. 

Symptoms of deafness, otalgia, autophony were present in many of 
those cases. 

In the exanthemata, discharge from the ear often escapes obaerra- 
tiou until the patient is in the desquamative stage, and the more 
important geaural symptoms have passed. But aural complications, 
which usually hegin along with the severe throat manifestations or 
when the mucous surface is tit the height of inflammation, may occur 
at any time. 

A tabulated report of the Belgian Government, ia 1847, shows 
that of 1,803 canes of acquired deaf-mutism from all causes, 
21G were from scarlatina, 80 from measles, and 28 from small-pox. 
Of 8G cases (American) of non-congenital mutium, 41 were from 
scarlatina. Witde, 1853, reported that of 394 caaeaof acquired deaf- 
mutism, 35 coses followed scarlatina, 12 small-pox, and 7 measles 
(Spencer).* 

Diphtheria. — Diphtheritic inflammation of the middle ear in scarlet 
fever has been reported by some authorities as very common (Wreden). 
The diphtheritic process extends via the Kusta<.-hiau. tubes into the 
kniddle ear, involving in some cases even the labyrinth. The stage 
in which such patients nsually pregented themselves for treatment 
was about two weeks subsequent to the fionmencement of the exuda- 
tion, when suppuration had been established (Gottatein).' 

The author's records show that of 12 cases of iiural diaeaae claimed 



> The Ear in the Exantbetnata. Trans, of the Medical Aasociatioo of tlie 
State of Missouri, 1878. 

' Ibid. 

* Beitraege ku den itn Verlauf der acuten ExantUeaie auftretenden 
QebOraffectioaen. Arch. COr Obrenheilkunde, xvii., 1, 3. 



to have occarrcd after diphtheria, 11 were females and 1 male 
Chronic purulent otitis media was present aix times, and the acate 
form once; chronic catarrhal ntitis media was also present once, and 
two oases were AufTeriiig from severe otalgia. 

Varioia. — In gmall-pox the mucous membrane of the pharynx and 
nares ie not bo coustantly, but ia commonly, implicated, being affeoted 
by inflammation in one form or other (Spencer).' 

Wcudt' dissected the ears of 168 persons who died from variola 
(both vera and hemorrhagica), arriving at the following conclusions: 
That Itypersemia of the mucous membrane of the middle ear has little 
or DO influence on the hearing, etc., and that, furthermore, variolona 
procewes proper heal without injurious effect on the ear, since he has 
never found strictnre, contraction, or obliteration in the tube as the 
result of that process. Grindon ' reports 6 cases of otitis media pura- 
loDta, ocourring as a complication, out of 810 cases of variola. It 
was present 4 times among 12i coufluent oases, circa d^ per cent. 
In 3 of these cases it fullownd iiarotiditis. Among 43 ca^es of dis- 
crete variola and 36 of the hemorrhagic type, there was not a single 
case of this complication; those of the last-mentioned class all dying 
before the seqneloj appoarpd. Among 107 cases of varioloid, otitis 
media purulenta occurred twice, and in one of these it followed an 
attack of facial erysipelas. All 6 casea were males. 

The author reports 4 cases coming under his observation. Three 
of those patients were females. One patient applied for treatment for 
chronic purulent otitis media in one ear and chronic catarrhal otitis 
media iu the other, the deaf ness being very great. Two of the patients 
had ulceration of the external auditory canal, together with chronic 
purulent otitis media. Chronic catarrh of the middle-ear tract, fol- 
lowed by great impairment of hearing, was the sequel of variobi in the 
only male patient. 

Suppurative otitis media is said to occur sometimes after vaccina- 
tion, and Spencer * and W. A. Bartlett * have both reported cases of 
this kind. In the opinion of tlie author, however, further investigation 
will in moat, if not in all, cases show that the aural disease has been 
falsely attributed, by parents, to contamination of the vaccine virus. 



' Op. oit. 

■ Ueber das Verhaltan des QehGrorgane bei Variola. Aroh. d«r Beil- 
Ininde, 1^3. 

■ Otitis Media m a Sequel of Smoll-pox. St. Louis Courier of Medicine, 
August, 1883. 

* 8t. Louis Courier of Uedictoe, Hay, 1S83. 

* New York Medical Journal, September Idtb. IBSf. 
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This, at least, baa been his experience in thoee cases coming nnder 
hia own observation. 

Cerehro-spinal meningitis is known as a frequent cansc of de&f-j 
nees and deaf-mutism in children. Complete and bilateral loss 
heariuj; is the most usual aural complieatiou arising from this diseaset,] 
although, according to J. Lewis Smith,' a mild grade of otitis media 
subsiding without impairment of hearing, is common. The loss 
hearing appears to take place in some cai^es during convalescent 
front the fever, but the patients are mostly observed to be deaf' 
when full consciousness returns. Some authors are of the opinion 
that deafness following an attack of cerobro-spiuAi meningitis is aa. 
exception. It must be admitted^ however, that numerous cases of 
alleged cerebro*spinal meuiugitis in infants are undoubtedly cases of 
acato otitis media. Of h number of cased observed by Smith in th? 
epidemic of 187"-i, about one in every ten patients l>ecame deaf. Only 
one case of the ten coming under his observation was an adult, the 
others being alt under ten years of age. Knapp examined 31 cases,^ 
iu all of which deafness was complete, with two exceptions, and ia 
all bilateral. That many deaf-mutes owe the origiu of their condi- 
tion toan attack of cerebro-spinul meuiugitis in their infancy has been 
definitely settled. In hise)aborat« " Memoir upon the Formation of 
a Deaf Variety of the Human Kace/' Bell has shown by the statisti- 
cal reports of two deaf and dumb asylums, that the increase in the 
number of deaf-mutes iu those institutions after the prevalence of 
epidemics of cerebro-spiual meningitis was very remarkable ; espe- 
cially those of 1810-1819, and 1860-186!). Deafness was observed by 
Upham/ among the prominent symptoms at one time or other, in 
twenty-one cases out of throe hundred and fifteen cases of cerebro- 
spinal meningitis. Concerning the origin of tliis deafness; it may 
dejMjud on an inQammatory lesion at the acoustic centre in the 
brain or in the course of the nerves of hearing to the auditory 
foramina (according to Still6, through preasure of plastic exuda- 
tion surrounding the nerves). There may also be an inflammatory 
state of the labyrinth. Ileller and Lucae both found eridenoM c^i 
labyrinthine disease in post-mortem examinations. 

The author, out aconsidcrable number of instances, recorded twenty- 
six ca!^3 of aural diseases a^^serted by the patieuts or their i>arcnts to 
have arisen from cerebru-spinal muningitia. Twelve of these patieuts 
were males, fourteen females. Three of them were under three years 
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it seven between three ami fire years, eight between five and ten 
yeare, fire between ten and twenty years, one between twenty and 
thirty years, and two were over thirty years of age. Among thew 
cases were scTenleeu deaf-mutus, whilst fire were either lulidly deaf 
or nearly so. In aumeroaa inatancea the renulta of arrested develop- 
ment were apjiarent and chronic catarrhal changes, etc. Ohronio 
pamlent otitis media existeil in four cases. 

Mumps, — That aural disease may be consequent to parotiditis has 
been occasionally remarked. Six cases with car disease, arising, as 
far as could be ascertained, from an attack of mumps, presented 
themsolres for treatment, though in a large number of other cases 
this was the alleged cause. Four were females and two males. Acnte 
purulent inflammation of the middle ear was present in one case, the 
chronic form also in one case. Two patients had chronic ca.tarrb of 
the middle-ear tract, and two had acute catarrhal inflammation of the 
middle oar. A few cases have been reported where extreme deafness 
followed this disease. 

Pertnssig. — Whooping-cough is sometimes also a causative factor iu 
the production of ear disease. In seven cases notes were taken by 
the author. Of these four were females, three males. One of these 
patients had chronic catarrhal and fonr had chronic purulent inflam- 
mation of the middle ear. There was one case also of subacute 
catarrh and one of acute purulent otitis media. 

Typhoid fever is very often alleged to be the canse of aural troubles, 
by extension of catarrh of the air passages to the middle ear. This is 
liable to occur during the course of all fevers, the mncows membrane 
being much more susceptible during the progress of euch diseases, 
Among ten of the cases of typhoid fever of which record was made, 
otitis media purulcnta chronica occurred in five patients, chronic ca- 
tarrhal inflaniiiiatiuu in two, and acute catarrli of the middle ear in 
one ease. Iu two cases it was doubtful whether the aural trouble re- 
sulted from the typhoid fever or from other sources (measles, dental 
irritation). One case was a deaf-mute. 

TtfphnSy "Roman" *' malarial" and other fetters. — As above re- 
marked, catarrhal inflamtnation of the upper air passages is usually 
present in all fevers, and aural disease m cousequeuc« ia liable to 
occur. The author's records show two cases of typhus fever rosnlt- 
tng in deaf-mutism in one patient threo years of age, and chronic ca- 
tarrh of tht5 middle ear in the other. One case of so-called *' Roman" 
fever wa« followed by otitis media eatarrhalis chron., with accompany- 
ing annoying tinnitis aurium and autophouy. Twenty-six cases of 
80-caUed" malarial fever," "chills and fevers/' ** iutermitteut fever" 
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were recorded, fifteen of which were malee, olercn females. The 
aural diseases for which tliese patienU applied for treatment were aftj 
follows : 

Otitis media purnlenta acuta in 2 caeea. 

Otitis media purulenia chronica in 2 casos. 

Otitis media catarrhalis acuta in 1 case. 

Otitis media catarrhalis chronica in 14 cases. 

Otitis externa diffusa in 1 case. 

Otitis externa circumscripta in 1 case. 

Otalgia iu 2 cases. 

In these caaes there were symptoms of aulopbouy and general ner-i 
vous prostration, pruritus anris, etc. SyphilJj! existed in one case of.J 
chronic catarrh of the middle ear. 

Opinions differ very much in regard to the influence of a "mala-j 
rial" poison in the production of aural diseases. Luchhau found 
otitis media, both the catarrhal and the purulent forms, in fifteen 
out of one huudred aud eight casea of relapsing fever. This author 
does not think that the aurul trouble arose from an extension of the 
catarrh via the Eustachian tubes. Wchcr-Licl describes two fomui 
of ear disease dependent on " malariar' poisoning. The one 
calls an otitis intermittens, the other an intermittent otalgia, being| 
of a uon-iuflanimatory nature. Similar observations have been re- 
ported by Vollolini, Cassels, and others. It seems probable that tho 
presence of catarrhal fever is liable to be regarded by many as 
larial." 

CUTANEOUS AFFECTIONS. 

Certain cutaneous diseases, such as eczema, erysipelas, herpes, etc. 
are mure ur less often causative of ear affections, through oxtensioi 
from the cutaneous surface into the ear. 



CHAPTER VI. 



CATARRH OF THE UPPER AIR TRACT. 

The origin and continuance of aural diaease is due to, or ssBOciated 
intimatelj with, cutarrtial iTifiammation of the upper air-passages in 
the greater number of instances; but acute and chrouic aural catarrh, 
constituting the princi[)al affections of the ear, may bo isolated, or 
more or lei^ independent of the former. 

It has not been long since inflammation of the mucous tract of 
the head was simply known as a '^^thering'* in the head. Of late 
this has given way to a term but little more expressive of the trouble, 
namely, "a cold in the head." Gradually, liowerer, as catarrhal af- 
fections of the ear and nose have received greater attention, their im- 
portance is more gcnemily recognized, and it now socms time that the 
entire pneumatic tract uf the hea^i tihould be considered as a whole, in 
order that the etiology, pathology, and treatment of this region, or 
sny of its parts, may he intelligently considered. It will be protita- 
ble to those who have not already given the subject particular atten- 
tion, to glance at the pneumatic area of the head, as shown in the ac- 
companying diagrammatic view of this region. 

Greater knowledge of the boundaries and extent of the tract may, 
liowever, be obtained by studying the prepared boues of the face and 
head. The osseous fore-front in man will thus be seen to consist of 
a framework not unlike the bony structure in birds, where extreme 
lightness is assured without nnduc loss of sti'ength — a conformation 
well adapted to the physiological requirements of the special-sense 
nerve-distributiou to the ear and nose. The more important cavities 
of the head concerned iu catarrhal inflammation arc: 1, the tym- 
panum, mastoid antrum, and cellules ; 2, the turbinated bone inter- 
spaces, or nasal passages; 3, tlie frontal sinuses; 4, the etlimoidul 
cells ; 6, the antrum of the superior maxillary boues ; 6, the sphe- 
noidal sinuses. The large sockets for the lodgment of the eyee, the 
oro-pharynx, and the pharyngeal vault are also a part of this region. 
The various cavities have connecting sinuses, and (he entire system is 
everywhere lined by mucous membrane. 
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It is manifest, then, that no one part of the upper air-tract is liir 
ble to catarrhal iufiammation altogether independently of the othera. 
Before alloding to cauttation in a broader sense, howerer, a paBsing' 
allusion may bo made in this connection to eeveral important local' 
anomalies and affections which sometimes stand in a caasatire relit* 
tion to catarrh. Thus, deviations of the nasal septum occur often 
enough to altracl attention to their possible influence lu causing ca- 
tarrhal inHammation ; where this interferes with free circulation od 
air aud the escape of secretions, it maybe not only causative of catjirrh, 
but may al^o increase it« dangers. The relatione of deviations of the 
nasal septum to a high futlutal arch are notably frequent, and from a 
study of a large numbcrof subjects of thiadefect in catarrhal patients, 
the author cannot beliovo that it has any other significance than that 
it aeema to pertain to indifiduals with marked ovoidal conformatlou 
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of the face, who generally have high arched palates along with the 
lengthened facial measurement. 

' His own experience iu obiicrring catarrhal inflammation of the bead 
and elsewhere, leads the writer to rather regard it a» the local mani- 
festation of systemic and climatic influences, than, as some anthori- 
ties intimate, the result of a purely catarrhal diathesis to the local 
manifestations of which treatment is mainly to be directed. Tli«- 
writer can but think it a fallacy to consider even a strong predisposi- 
tion, manifesting itself iu the guisoof heredity in persons seldom free 
of catarrh, as demonstrating the purely local nature of the trouble. 
In defining catarrhal inflammation, it is well to distinguish between 
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the deterioration in mucous snrfttce« whicli evinces the nataral retro* 
^radatioD coneeqnent on gradaal but sure decay, and the conditions 
that hasten the process, and, therefore, call for medicnl treatment. 
But vhilo the natural rctrogrcd&ioii is iu a measure irrcmodial, yet it 
is much less active in the stroug and healthy. Catarrhal inflamma- 
tion manifcati! itaelf very differently in different caseii ; thus the 
healthy and Ktroug withstand iU induences. while the weak and sus* 
ceptible yield readily. The prediflponenta and excitants of catarrh 
^ve coloring to ita manifestations ; thus, urban and rural environ* 
inents, respectively, with the diversity in the habits or Dccu])ations of 
indiTidnalB, together with climatic differences, produce very different 
«ffect.3, and it will bo well to review their peculiarities separately. 

Crban piiculiarilies.--ln cities mental strain from overwork, worry, 
and dissipations of every kind — iu a word, civic wear and tear — gives 
rise to nervous exhaustion, and cunsoqueutly to physical disability. 

To the above should he added the ceaseless noise and the exceed* 
ingly deleterious dust and offeuiiive and noxious odors with which 
metropolitan air is generally laden. 

Persons reared in cities are, moreover, deprived of the tone and 
Tigor imparted by country life. The mucous membrane of the air- 
passages iu all persuus is thus exposed to a variety of local excitants, 
but among clerks and operatives it is especially liable to become in- 
flamed. Perhaps worse than all else is the pemicioos system of over- 
heating dwellings, hotels, school-houses, public resorta, factories, rail- 
way carnages, and sea-going Teuela. Provision is thus made for the 
comfort of the ailing or indolent on the one hand, and the economical 
distribution of heat on the other, without due regard for the con- 
aeqaences on health. These nnwholesome conditions are the out- 
growth of Inxurious civic life, the concentration of mercantile and 
inanufuoturing interests, the criminal neglect to keep etroets and 
houses clean, and defective drainage. Thus, while out-door air has 
its impurities at all seasons, it is scarcely possible during the winter 
to live in-doors without experiencing the ill effects of overheated and 
impure air. the tendency of which is to deprive persons of the hardi- 
hood necessary to resist the unavoidable and uatural vicissitudes of 
out-door life. 

The liability to contract catarrhal affct^tions from exposure of the 
feet, tmnkj and head, in street cars, to draughts of cold air in all 
seasons is very great. 

linral peculiarities. — Very different from the foregoing are the 
usual conditions of country life; here physical overwork is more 
likely to be met with as compared with mental, although worry and 
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grief in varioas forme are not anicnown. Amoug pioneers in new 
settlements homesickness often exists, the food supply freqneDtlj is 
inadequate, and habitations damp, cold, and dark. The statemeut 
applies to labonirs in public work«, and often to mon in the frooLier 
military serrice. In older and improved country places, whers 
extreme exposure is exceptional, catarrhal inflammation is not sa 
severe, yet the causal influences and symptoms differ from those of 
the city. It may be said that the rural subject presents the sthenic 
type, with greater temperature disturbance, while in the city patient, 
if a subject of nervous exhaustion, it is more likely to assume an 
asthenic form. 

The difference in the phenomena observed in what may, for com- 
parison, be designated as two classpR of catarrhal disease serrcs, per- 
haps, to explain some apparent discrepancies in the conclusions arrived 
at by medical men, who have looked on the same disease from a differ. 
est point of view, some regarding it as catarrhal inflammation, others 
as malarial fever. 

But thie is not so surprising, since catarrhal inflammation often 
exhibits symptoms commonly, though wrongly, ascribed to malaria; 
thns fever is often present, being ushered in with chills; there is 
tendency to recurrence, malaise, ilepression of spirits, vertiginous- 
symptoms, and the like. The subsequent debility and typhoidal 
symptoms, when present, are therefore liable to mislead the observer, 
especially if he be a believer in the production of typhoid fever from 
" malarial " influencee. One should reflect here on the possibility of 
these symptoms being due to disturbance of the nervous system 
wholly. 

Malaria has long been a convenient cloak for our ignorance in 
respect to the oripn of disease. The writer recollects how the 
"bilious remittent" fever of I he Southwest was attributed to this 
cause in his early experience; and an outbreak of so-called ** typki 
malarial " fever among the soldiers of his regiment while stationed i 
the Alleghanies, in 1861, occurring after some weeks* exposure i 
camp, especially to night air, was alleged to be due to this agency. 
The popular mind to-day gives credence to this mysterious influeuce, 
as it always has done for hundreds of years. 

Says Cooke, in a recent work on Virginia, speaking of the early 
settlers on the James Kiver in 1607 : ** With July came the sultry 
dog-duys of a southeru summer, and the marshy banks of the river, 
sweltering in the sun, sweated a poisonous malaria which, entered into 
the blood of the English. The whole colony was prostrated by a 
virolent epidemic." Thus, as at tide-water two hundred and fifty- 
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lour years before, was the origin of a diBeoae assigned to the eame 
eaaaation in the moiinUins in 1861. In both of the instances named, 
men were Riiddenly transferred from civil life to an out-door exis- 
tence, in which little care was taken to properly babitnat'e themseWeB; 
Mmetimee they were idio and inactive for weeks and months, until some 

lergency called forth their utmost exertions* leaving many greatly 

laufiled. As a class they were without self-restraint, and ncglect- 
f al in respect to both food and hygiene. Were not physical influences 
manifestly the cause of whatever affection these people had, rather 
than mythical ones ? A gentleman, competent to give an intelligent 
opinion, and who has long practised medicine in tropical South 
America, once said to the writer, in discnsaing this subject, that it 
was his belief that the severe fevers of that country might justly bo 
r^arded as an aggravated form of catarrhal inflammation. 

The confounding of symptoms alleged to arise from so-called ma* 
larial poisoning with catarrhal inflammation (inclusive of nervous 
phenomena so often present) seems to have for its origin the belief 
that a malignant miasm exists in the emanations arising from decay* 
ing animal or vegetable matter, sewer-gas, tttagnant water, etc., or is 
disseminated by the pollen or cffluvinm of plants. It is to be re- 
gretted that the accumulated literature of this subject, embracing 
the labors of writers for many nenturies, cannot by incontestable evi- 
dence establish these tenets ; pronf of the existoncoof malarial priison, 
acconling to a contemporary authority, lies mainly in the alleged 
fact that the sickness it causes yields to the administratiou of 
quinine. 

In accepting the miasmatic origin of disease, it has been found 
convenient to explain its morbific influence through zymotic action, 
and more recently the microbic theory hus been mlvanced ; but 
whether the "fermentation" itt zymosis and the j)re8ence of bacteria 
in the blood are not a product rather than a cause of disease, may 
well be believed. 

The neglect of cleanliness, or, more broadly, of sauitatiou, Is 
fraught with much evil ; but while fully recognizing the danger to 
hcaltif from decomposition of animal and vegetable matter, would 
not a healthier sanitation prevail were the popular *' fetich of the 
sewer," to which such quantities of quinine are sncrificed, pnt aside ? 
How often has ho use- drainage been laid under unjust suspicion in 
pQTBuit of this imaginary evil ; the wall-paper of the sick-room even 
torn down in the search after the sewer-pipe has been overhauled, or 
the house abandoned entirely? Uow often have worry, dissipation, 
and exjmsure, lowering the tone of the nervous system, overtaxing 
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tliu Mtomach with alcoholic drinks and indigestible food taken, at all 
hourH, broathing the poisonous air of the ball-room, theatre, and the 
like — probably continued for a " season" — been the cause of Bickness 
II 11 justly attributed to defective drainage ? 

It may ho well to nonsidor the causes of catarrh of the head some- 
wliat broadly, since the belief has taken deep hold on the minds of 
many that the malady is purely local ; when the influences lying be- 
hind looal manifestations are thus recognized, it is believed a more 
ralioiml treatment will prevail. Among the causes are : 

Mfteorological infiuences. — Lightning stroke, sunstroke, and con- 
gulntion are not, of course, in the ordinary sense, to be considered as 
oauMil ; it is t)io loss or entirely inappreciable, and hence unexpected, 
variations in meteorological conditions that interest us, more espe- 
vlully booauso they are liable to be underestimated or overlooked en- 
tin*ly. Tlttiiw changes consist in variations in thermal, electrical, and 
aquoouH vapor tension, inclusive, consequently, of the relative amount 
of Dunlight, oxygen, ozone, etc. The most important of these, and 
doubt loM influencing them all in greater or less degree, is the heat 
rudiattHl from thi> snn. Animal and vegetable life upon the earth's 
iTunt dorivo thoir vitality from this source. It is the struggle against 
tho undno Itw of this heat through radiation from the earth's surface 
on tluMmo hand, and the avoidance of an excessive supply on the 
otlior hand, in onler that a healthful equilibrium may be maintained, 
that iHnuH>rn» 1 lu« sanitarian. Circumstances have placed man alike 
in warm and i^^ld climates, as well as in the more favored temperate 
lHlitMiK\s ; iho latter is nu>st favorable, since out-door life may be en- 
jovrti to H gr\»atvr oxioni thj*n elsewhere. It behooves one, therefore, 
in (Vi\stdorintr the omua^ of catarrhal inflammation, to take into 
oonnl w^^athor vioissitndos, inoluding a study of meteorological phy- 
ittOH, \\w Uw« rx'gulatini; hetkt. electrical and aqueous vapor tension, 
tho moYomeut« of wind and water ^tnade and anti-trade winds and 
^s^^an curft»uls> ; the pri^^vrt ion of oxygen, oione, etc., under varying 
*Mndition*, 

Th* fiinclions of life for the nuv?: j\in must be carried on in an en- 
> mM\ineut of exx^rcbauciuj: }*hv>ii;,-»! fv»rv<ft?. We mar be said to live 
anudst xVAsV.^vjis st^nal oyclor.-.c niv^Tcments of cieateror less energy, 
»'.iuv the a-.r is ever in U'.oiiv^v. ; shosv storms — sometimes one follow- 
>^\jl the other. !B»^me!;au>s mov-r^ aioTSi in an ine|nilar manner 
tiy^^the^ traiicrw ;o a j:reajer or '.e*s extent the entire continent, 
a»*;«;-^;i\j: a varv.r^ji *r^\» x>f terntory. Astbe cnrtoBe constituting 
t>.e orvrv.*rx ;^v.n.*.o^<s:»^rtr, a^l^ar.^vs. :i>ere ss always a higlier t«m- 
|S';i>i«!Y iv. f^v.i ^^a;- .r, :>e :v*r— "the warm air in front,'* accord- 
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fng to Hr. Abercrombj,' " having a peculiar, cloee, mnggy character. 
The coll] air in the rear, on the contrary, has a peculiarly oxhilarat- 
ing feeling." Ttiese conditions are qaite independent of the thermo- 
metrical condition. 

The following pnzzling experience is iHuetratiTe of the effect of 
these inflnences ; it occurred in the writer's early experience in prac- 
tice. The patient was a man, aged forty-Gve, whoso general health 
was fair; on entering the eick-room the writer found him gasping for 
breath. The heart was beating tnmultuniisly, and his nervoiittnefw was 
painfol to witness. lie had been attacked with these Bymptoros on 
the approach of a thunder-storm which was then prevailing. His 
wife, who showed no alarm, informed the author that he always suf- 
fered in this manner during storms, and that recovery was always 
speedy and complete as soon as the weather cleared. 

Sudden and extreme changes in altitude also give rise to peculiar 
disturbances; persons on arriving, by rail, at an elevation of some six- 
teen thousand feet in the Andes^ are liable to experience very dis- 
agreeable een^tions, due to the sudden withdrawal of atmospheric 
tension. Besides the cardiac failure and pulmonary derangement 
produced by the transition, congestion and anaesthesia of the skin, 
cramps, and other nervous ditjturbauccs are experienced, known in 
Sonth Amerioft as ** aire." ' Siniilar to phenomena occurring in very 
much rarefied air are those witnessed in persons exposed to the highly 
eonden^ed air of submariue caissons ; in either the sudden disturbance 
of equilibrium of density causes undue nervous strain. 

It is. however, the much more slight variations associated with 
storm movements that probably give rise to the nervou8nest< ex- 
perienced by certain individuals. The writer }iaa been informed by 
a nnmber of his patients that they cannot long endure a sea-side 
residence in summer, even in so agreeable a place as Newport, R. I., 
on account of the extreme nervonsness apparently produc-ed by an 
environment affected by wind that baa swept rapidly over the ocean 
for a long distance. Besides the general nervousness experieuced, 
there was irresistible somnolency at one time, and at another a total 
inability to obtain sleep. 

The writer believes that natural electrical disturbances exert an 
important influence on the health of persons whose nervous systems 
hare been impaired by exiianstion, causing undue excitation or de- 

' Nature, 1885. 

' Report of Medical Inspector I3«t)jamin K Oibba. D. S. Flag-ship Rich- 
mond, Sonth Pacific Station, lS76.—Uy wienie and Mvdical Reports by Medical 
Officers of the U. 8. Navy. Washington, lt(79. Page 370. 
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prewion accorUlug to the poeitivc or negative state affecting them. 
Indeed, it is probable that very slight digtarbanc«« of electrical 
tension often prmluce deci<led nervous phenomona. These electrical 
Tariations liare not, as yet, been fully studied, bat many obserratioaB 
have been made going to prove their existence. Thus, the author 
has been informed by Dr. James 1*. Kimball, now Director of the 
Mint, that, what he has long suspected as causing this, namely, dis- 
turbance of electrical equilibrium by the wind in motion, is true; 
that during curtain high winds the electrometer showed a decided 
TftHstion. Observations in respect to the electrification of the air 
have also been made elsewhere ; in referring to the "normal positive 
difference of potential between a point some few feet above the earth 
and the ground itself," C. Michie Smith,' of the Madras Christian 
College, points out '* that, in Madras, at least, a negative electrificft-j 
tion of the air was a normal, and not an abnormal condition for mani 
hours of tho day at certain soatmns of the year. ObsArvationa since 
taken have entirely confirmed the opinion that with a hot, dry, west 
wind the air in Madras is usually negatively electrified, and often to 
a very high potential." . . . "During periods of incessant 
charges of sheet lightning which we often experience here, tho eleo-^ 
trification of the air is sometimes positive and at other times nega- 
tive, but generally positive." 

Thermal changes are yet more important than either electrical or 
barometrical. The rapid liberation of heat from the body of the 
Atrong generally amuses healthful activity, but it depreaaes the 
weak; on the other hand, the acquisition of a relatively great 
amount of heat is well borne by the former, while prostrating the 
latter. 

Prolonged exertion in extreme summer heat gives rise to nervous 
prostration or irritability ; this is especially liable to occur during the 
''dog-days" of summer, the mean daily toniperatnre continuing 
high, when even slight exercise is fatiguing and attended with 
perspiration. A draught of air is then, according to the Spaniards, 
una facada, a knife-stab, so dangerous is it regarded. But, aa would 
be expected, exposure to night air when the sun's heat is withdrawn, 
is particularly dangerous to the snsceptible. 

(k& wo approach tropical climates, the transition from night to day 
and from day to night is sudden, and without the twilight of more 
northern latitudes.) 

It is thon that suddvn cooling off, especially in damp clothing. 



Xature, January 29th, 1888. 
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and while the body is overheated, that catarrhal inflammatiOQ may 
occur. 

It was long ago shown hy Dr. Wells that when the Ban has set the 
earth's sorface becomes quickly cooled by radiation, and the air im- 
mediately aboTB becoming too cold to retain its aqneous vapor in a 
state of suspension, the moisture is therefore rapidly deposited upon 
the earth in the form of dew or frosty according to the lownese of 
temperature. It will be observed that dampness often shows itself 
upon the turf sometimes before the sun has sunk, and from this on 
the dampness and chilliness of the under stratum of air increBses 
more and more up to a certain point. The intelligent class of natives 
of the tropics practise much caution to avoid the deleterious effects 
of this exposure, but notwithstanding their prudence, catarrhal 
affections of a severe character prevail. This result is lees surprising, 
however, when the effect of prolonged summer heat iu producing 
apathy and inertia — totally preventing exercise, and thus increasing 
Busceptibility — is considered. 

Night air at sea is likewise to be avoided, since even the general 
bracing effect of ocean air by no means inanre« immunity from 
catarrhal trouble. 

Usually, however, we have to consider the influence of slight im- 
pressions only on the nervous system ; these have been distinguished 
as a "shock" or a **8tab," although but a slight immediate effect 
is experienced. In the end, however, very decided phenomena are pro- 
duced through the vaso-motor system of nerves. A susceptible 
person may not remain with uncovered head for many minutes in the 
dew-laden tropical night air without sneezing or even contracting 
rhinitis. Greater or long-continued exposure, especially iu run-down 
persons, may be followed by ague, dengue, neuralgia, or rheumatism, 
according to the patient's idiosyncrasy or susceptibility. Of course, 
the hardy native *'of the soil," so to speak, becomes acclimated to 
Ticissitndes by long residence, and even the languid and more nn- 
fitrung resident acquires immunity not to be enjoyed by strangers. 

Thermal variations, otherwise inappreciable, visibly affect the sys- 
tem when run down ; thus, iu a six-days' summer voyage from Suez 
to Aden, says Medical Director Delavau Bloodgood, U. S. K., iu a 
letter to the writer, the temi)erattire was seldom lower than 100'' Fah- 
renheit, day or night ; on entering the Oolf of Aden, however, a 
breeze encountered, only a few degrees lower, produced snch a chilling 
Bonsation that the passengers found an increase of clothing absolutely 
neoesmry. This gentleman recalls now, after many years, the chat- 
tering of his teeth on that occasion, and the discomfort lasted for 
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sevoral honre. It is not unusual under these ci reams tances to expcri- 
enrp an inimwtiBe incresMi in urinary secretion, and the ship's sargi^n 
in consequence always receives the visits of a large uumbur of 
surprised, if not alarmed, passengers. Experiences of practical 
inti'n'st beivring on this point arc common enough to travellers, Thns 
Stanley found, after travelling for some considerable time in the 
relaxing climate of equatorial Africa, that warm clothing, inclnding 
an nlster, wan comfortable in July, when the minimum temperature 
WM 63* F.; and the dmuglita of wind sweeping down the gorges, 
though nnt decreasing temperature thermometricalty, added greatly 
to the fooling of "miserable chilliness,'^ The catarrhal manifc 
tions which soomeil to prevail on the Congo under those circnmstanc 
were of the gastric variety. Mr. Crawford, a gentleman engaged in 
Mlocting a railway route across the l^ampas during tho hot months, 
notes the rapid changes in tempeniture on La Plata ; a sudden fall 
from great heat to 26" F., water freezing in the tents on one nccasion, 
and nt Kercedes on another, after an intensely cold night, the 
thornioineter registering 34° P., the temperature rose to 107" F. in 
tho shailo nt 4.30 P.M. 

Forbes, while travelling in tho Eastern Archipelago, found the 
natives in Sumatra going about, and even sleeping, in all weathers, 
nearly nakdl, and en jnying good health ; bnt almost at once succumb^ 
iugto the low temperature of mountain heights, often actually dying 
liofore they could descend. Mr. Forbes, in bis admirable work " Tbfr 
Wanderings of a Naturalist in tho Eastern Archipelago," states that, 
at an olovntion of 10,56:2 feet up the Dempo, the midday sun waft 
almost nnondurably hot, the bands, face, and neck being scorched 
the moment (tiey rame into the sunshine, though a uold wind was 
blowing and the thermometer registered only G^" F. When the snu 
bc^ti to deline, however, the t«mperature fell rapidly ; at ennset it 
wai 47.1!'' F., and for comfort he was obliged to pat on three suits of 
olothm. 

"When at four o'clock next morning," says Mr. Forbes, " I wen 
ont into th»« Sttwah, though the thermometer registered 47* F. (the 
lovOft fHuUng of the night wa^ ^'i" F.), the air, which was perfectly 
still— ita nlenoct indeed, almost overwhelming — felt absolutely free 
frv^m rawncMa, in markei.1 contrast to what I had experienced at sunset 
undvr almoat tho name reading of the thermometer/' 

Mental exhaustion nhmo. without open-air exposure, iarery often 
a cauw of head c«t«rrb; yet may one sleep in a cold, airy apartment, 
«h«n not overheated, without risk, and patients with high ternpem- 
tupp, nnlesM sweating exceeoirely, get on beet with such surroundings. 
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Ltive inflDences like the foregoing fiii&Uj- prevent healthful 
eqnipose between the different organs, and, in consequence of thia, 
elioiinatiou is defectire. Along with defective nutrition a perverted 
state of the nenrons system obtains; its tension, on the one hand, is 
depressed, or, on the other hand, increased. At either extreme, or 
in vibrating between them, peculiar phenomena present themselves; 
thus periodical disturbances iafluenuiug temperature may characterize 
catarrhal fevor, or thny mt^y munifeMt themiwlves as "nervous explo- 
sions*' at irregular intervals. Certain subjects become known an 
"nervoQS," and are liable to uncontrollable sighing, weeping, ont- 
bursts of ill-temper, and other emotional manifestations. Others 
thns illy-balanced indulge inordinately in stimulants, or food, or 
sexual excess. It is a notable fact that such nervous persons are ex- 
tremely subject to catarrhal iuflamnmtlou, which is liable to take on 
nervous charHCteristics. Thus, with bronchitis appears the suffo- 
cating spasm of asthma, and with rhinitis the violent irritation and 
sneezing of hay-fever. Catarrhal neuroses, once acquire<] by the 
more susceptible, increase by long continuance to a degree never ex- 
perienced by less sensitive persons. These local disturbances of the 
mucous surface are comparable to neuroses of the skin, as zoster and 
pruritus, where cutaneous burning aud itching are caused by reflex 
action. 

Where the asthmatic habit exists, meteorological disturbances, ex- 
cessive physical exertion, undue mental excitement or depression, 
cold winds and dust, excite spasm and cough. The sight of dust, 
even without inhaling it, will excite si>asmodic cough; indeed, almost 
every asthmatic has his bete noire, which may explain the wliimsical 
origin of »Hthmatio Hpa.sni iu sorue case«. 

In the diaordered olfaction of hay or rose fever, the odor of the 
rose and other objects is compared to the irritation of popper applied 
to the Sohneiderian membrane, and, as in asthma, various dusts and 
odors cause distress. 

The rhinitis of hay and rose fever is often found to stand in a 
causal relation to otitis, affecting the ears cither by extension of the 
inllammatory process from the ua.so-pliarynx up along the Eustachian 
tube to the tympanum, or through reflex sympathy of the nerves. 

The more decided catarrhal attacks are, of conrse, well known to be 
ushered in by a chill, with more or less nervous disturbance; some- 
times a local manifestation also occurs, as t-orticoIHs, or a "crick" 
in some other region. In the greater number of coses, however, in- 
tense congestion of the Schueiderian membrane occurs, producing 
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sensations of dryness and heat, violent and persistent sneexing, ant] 
often a tickling feeling. 

Secreiivn iu mtarriiul inflammation ie generally characteriictic ; 
thus tho outjioRr of fluid frnm the inflamed mucooB membrftne of the 
noiie in cliildren, after the feverish stage at the onset, is profuse, as it 
also is in recurrent rhinitis in adults^ notably in hay-fover. Incni*- 
tationB of inspissated mnco-pns in the caverns of the nose, especiolly 
wherea deviation of tlic septiiucxisttj, are eeldom seen before puberty; 
but in chronic catarrh iu cauhuctia persons, or iu advanced life, 
where the mucous membrane enveloping the erectile tissue of the 
nosa has become atrophied, evaporation of the scanty secretion leaves 
inBpissated crusts, which often soon become fetid. 

Bleeding abrasions, due to congestion of the nasal mucons mem- 
brane, especially in persons living nnder mental strain and worry, are 
common and liable to become the seat of these crusts. Tlie lattvr 
cause much discomfort, their removal being often followed by more 
or less bleeding. In some cases the perichondrium is exposed and the 
septum may even finully become perforhted. There is an intermp- 
diate stage when mucous secretions become very tough on drying 
and are worked out M-ith difficulty. Secretion may consist of roucns 
principally, or it may become eero-mncous, sero-sangninolont, mnco< 
purulent, purulent, or otherwise cunibiiu-d, according tu circumstances. 
During the further progress of tht- trouble the lower air-tract is often 
invaded, accompanied by rough and other symptoms of bronchial 
catarrh. 

Head catarrh often begins very early in life, and continues ft long 
time before the subject is brought to the physician's notice. In fact, 
it ie usually neglected until marked deafness hasoccurred. The neg- 
lect of nasal catarrh is often due to the indifference to the slight dis- 
comfort attending impairment of smell, since at best this function i 
less perfect from disuse «r want of cultivation than that of the other 
special senses. In u to.vt instances the antlinr fuund the sense of 
smell most acnte, resembling that of many ofjthe lower animals, where 
its importance in the economy is scarcely second to hearing and 
seeing. 

Sympathij of the Serves. — In certain conditions of the system the 
nerves become excce<lingly impressible to excitation; thus tbo irrita- 
tion prudueed by the introdiictiou of a specuhirti or a probe into the 
external auditory canal will excite coughing, or a desire to swallow, 
and various other sensations in the nose, pharynx, or larynx. Manj 
persons can locate the seat of local irritation thus propagated in the 
ear in some particular spot in these parts, the sensation being de- 
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scribed as '* burning," ** tickling/' and the like. There is vertf o/t«n 
an increase in the secretion of mucus iu the spot thus irritated* 
When the throat iti in a dinoascfl condition, the reverse of the above 
often takes place, an<) tlie ear may then t>econie affecteti. When 
nenre-teneion haa been long disturbed in this way, reflex phenomena 
are easily excited; continuous aural, nasal, or dental irntation, even 
if imperceptible, may affect one part or another, uutil nutritive 
(trophic) changes are brought about; slowly progrestuve aural catarrh 
finally producing deafneto^ before the {latient hlmnolf in aware of any 
morbid action going on. Tlio tii^suea involved in c-atarrhal iuflamma- 
tion cf the middle fur consist of a membrane which performs the 
doable duty of mucous membrane and periosteum. The scusitivc- 
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Fia. tft-^DuoRui OF Tine Tntputio PLnt-a (RuDiiracK). 

' I.Ocolo-DOtoriwm; £, irlgrmbHW oerre, with tfaeOaiNeriuigkmcUoii; S, flnrt bnndi of tlia 
trigeniJmutiaTvi 4. ieoood bruKtb; a,«atrmaoe of tbemma Into the splieiio-paJnUap ruMM; II 
and 7. mpwtor niftTnbir r nerre; a. ■phemxthmoMal nenw; a. daaw p di a t ptUttow oeny; lO, 
TIdtao oaTt?: tl, Ufm^ niiti^'tii^ petroMU nerve; U, bucdiMtor nrnv; 18 nnd U. |)(«rj'KoIit 
ner<r»; lA, ebonla tjin|»til nerve; ia,<)«n)tl(l pJexun of ibw i^iufMUMUc; 17, |wtnM«lfftngtloa 
of the xkiao-iriwrniKvttl ncrvi-; IN, 10, and ZI, vskii^ luvrwmrj' nm-c of Willi*, niul hypogliM- 
m; DTI, f*oU] aMTf : Si. nervell cerDtico-tyiuixtoici; £!, lyiii^iwik', or jAuobMo'e nerve; M, 
■nftU mperOcUl petrosal nei^-e: %. oerTe.of the tvoeor tjrmpanl: es, tjrmjMuilc plexua; ICT. 
tmneb for Uw oval window ; iw, bnucb for tbe round window : !», \mx^. deepwateil pHniiwI 
ao, bn&eli for tbe EuBlachlen tab«; 81, dirfslon of tbe TldJui nerve Into lu two 
cbee; V. anastoiootdii of faMrtL-uliui of Llu> VlUlau nerve. 



ness of this structure is extremely great, for it is not only richly sup- 
plied with blood-vessel a, but also wonderfully well provided with 
eensury nerves. These latter compose the tympanic plexus, a dia- 
gram of which is here shown. This anastomosis derives supplies 
from sources most extensive; * thus by means of branches from the 
otic ganglion the inferior maxillary nerve is brought into intimate 
relations with it, ftnd_the petrosal ganglion of the glosao-p^aryngeal 
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nerve supplies the tympuiiic branchy or Jocob&on's nenro, which eon-| 
stitutes a large portioQ of this anastomosis. The carotid plexus of 
the sympathetic sends a branch t^j the glosso- pharyngeal, and f^ 
establii^hos a comniunioition butwecii the ear and the superior cer\ 
ganglion of the sympathetic nerve. Through Meckel's ganglion, by 
means of the Vidian nerve, the superior maxillary of the fifth pair of 
nerves also is connected with the tympanic system. Besides these, 
there are other connections which may be seen by consulting the 
diagram. 

This extensive nervous connection brings the ear into sympathetic 
relationship with disturbances in various jmrts, as the brain, stomach, 
heart, genito-nrtuary organs, and cutaneous surface, as well as with 
other parts already mentioned. 

From an etiological point of view, catarrhal afTeotions of the upper 
air-tract should be considered as a whole, although the ear, as before 
stated, as well as the olfactory region, or in fact any of the other 
cavities aud sinunt-s of the head may become indepemleutly affected. 
The special catarrhal alTections of the ear will be considered iu another 
part of this work. Of great importance, and one too often overlooked 
entirely, is the influence of dentition, together with the retention of 
dead teeth, etc., in the jaws, as active cansatirc agents of catarrh* 

Invasion of the upper olr-tract by catarrhal inflammation is, aa al- 
ready stated, common iu a large majority of aural diseai^ea. Among 
the recorded coses of the author's, catarrh of these parts has been 
noted down as being very marked in 1,772 cases of anral trouble. 
An analytical tabulation of these shows the relative age, sex, and 
other conditions with which aural disease is generally found to exist. 



raiuucs. 
Age. Ko. of oaaoB. 

Under 8 years,' . . , . 8S 
S to 8 yean, .... 69 

e to IS yean 173 

15 to 20 yean, ... 68 

SO to 30 yeara, . . .166 

80 to 40 yean. .... 98 

40 to 50 yean 79 

Over SO yean, .... 40 



MAl-KS. 

Age. 
Under 8 years, 
8 to B yean 
6 to 15 years, 
15 to 20 yean, 
30 to ttO yean 
30 to 50 yean 800 

0%-er &0 yean 108 



713 



Total Males, 
ToUl Females, 

Grand Total 
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th which these pfttieuto were affected were as 



fChronica, Mft 

'acuU 18B 

fSubttcute 85 

^hrODlca, . 886 

•'Uta 880 

MiliaoutA 8 

1.778 

'.'aaes abowa tlmt in 393 of them the tonsils 

. lu 6 there was 'acute touHUUtJB, iu5 quinsy, 85 

chrouic suppurative rhinitia (ozKua), 401 wero 

i>eurrent htmil cntarrli (noM in the head), an evi- 

Biiw-eptibilitv to the uauiil exposure and viois- 

alreftdy been mentioned that oral or dental 

Bgarded as occupying a causal relation to catarrh 

Among these 1,772 cases, there were 1,109 

was found to exist. These disturbances were 

fon, caries of the teeth, and consequent alveolar ubscese, 

tons uf tartar, gingivitis, gloitgitis, aphtha;, and (in 70 oaaea) 

IktioD from the wearing of vulcanite and ill-fitting dental 

tbc more rare occurrences was one case of congenital listula 
nx, four cases of abscess of Highmore's antrum, four cases 
fBturrhal inflammation of the frontal sinuKca, one case of 
! the hard jtalata, nine cases of gumma of the soft palate 
tion to the posterior wall of the pharynx, two oases of 
the pharynx, six cases of cleft palate, and four cases of 
'*} anomalies, with one ease of perforation of the anterior 
Icor of the pliarynx was found iu one case, and adenoid 
. twenty cases. 

da was notably elongated in six cases (the moderate elonga- 
• ri'il recorded). Eleven cases of double uvula were seen, 
anomalies of this organ existed in two cases. The uvula 
«». » .to one side in ten cases (marked instances only of this not 
nnnsnal symptom were rcconled); it was absent iu one cose. Very 
marked deviation of the nasal tieptum was noted as causing obstruc- 
tion in twenty-five cases and the very general existence of slight de- 
formity was noticeable. The septum was perforated in two cases 
and absent in one. Excoriation of the nares was found in two oases, 
caries of the bones in two cases, and nasal polypns in five. There 
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was deformity of tho noaal organ in two caees sihI arrest of develop- 
mcut iu ouc caso. 

•Sttiiidiug directly or indiroctly in a caosal relation to the catarrh 
were 86 cases of Bvphilis, 66 of scaritt fever, 30 of measles, 13 of 
diphtheria (probahly in sonic inatauces the angina of ecurlatina), d of 
bronchitis, 8 of pulmonary phtluBii;, & cases of larvngitta, 2 of whooping 
cough, 8 cases of *' malaria," 2 of typhoid-fever, and 1 each of mnmpa 
variola, and epilepsy. In 03 cases there was marked disLiirbauce due 
to the lueuopause, pregnancy, or some uterine disease. In 20 cases, 
the occurrence of conjunctivitis (mostly iu children) was observed to 
occur along with acute catarrh of the uj^per tract. In 'iQ'i caaes, the 
external auditory canals were the seat of ceruniinal culleetions, and iu 
70 cases there was either circumscribed or diffuse inflammation of the 
canals. 

In one case, a female aged 64 years, in whom some deafness had 
existed for twenty years, there had been, during the past twelve years, 
an increase of the head catarrh in connection with suppurative in- 
flamuiutiou of the left superior maxillary antrum. The carious tooth 
giving rise to this complication was also attended nith alveolar ab- 
sceases, which continued to form after the pulp liud been destroyed 
by a dentist, who, notwith^ttanding its paiufulness, advised its reten- 
tion in tiic jaws. Deafness wus observed to have advanced much more 
rapidly on the afccted i^idc {left). 

In the case of a male patient, 2S years of age, deglutition had been 
difficult and painful for five months previonsly, and for the past 
month deafness liad been developing. An unsuspected gumma of the 
soft palate was found. The palate nnd uvula were c»dematou8 and 
there was a thick viscid discharge from the nose and pharynx «ffe<'t- 
ing the voice. The skin over the bridge of the nose was much flushed, 
and it was found that the natural contour of the organ was lost. 

In tho case of a male patient, aged 38 years, intensely severe recur- 
rent attacks of head catarrh were attended with increased cernminal 
secretion. In the following casea more or less deafness existed. 

Case 1. — Army officer, age 3U year^, neuropathic temperament, 
intemperate and having long suffered from a severe gun-shot wound, 
began suddenly to snffer from very severe rennrronT, rhinitis. Tlie 
right naris during an attack become.^ closed by the swelling, and he 
experiences a sensation as though a worm were '* wriggling about ia 
efforts to get out." The distress and nervous irritability m« almost 
nnendurablo. The disease first slinwed itself ttixteen years before and 
at the onset there was painfully persistent sneezing which lasted for 
eighteen hours. 

Case 2. — A female, aged 28 years, subject to head catarrh for the 
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pwt fonr years, cannot breathe through the noso at sight, owing to 
the accnmulatiou of inspiti-sated muco-piiruleut crusts. 

Case 3. — A male, aged 17 ;eara, the subject of bead catarrh, lias 
not been able for two years to breathe through the nose, either wliile 
wukingor ftleeping. The nasal passages are abraded from irritation 
with the finger nails and painful to the touch, ('rusts often auunmu- 
late, and the voice is uasal. 

Cahr 4. — A female, aged 44 years, states that scren years ago she 
contracted the then pruvalBut epidemic naHul catarrh (epizooticy, suc- 
ceeded by rhinitis sicca, which lias since continued witli loss of tattte 
tnd smell. 

Case 5. — A female, 3J years of age, ha« very large tonsils, which 
arc 80 complctoly euvelopeii in the lateral half arches aa to be almost 
inrisihle. There is chronic rhinitis, constant snuffling, and great 
anscoptihility to head catarrh. ( Many cases of this kind arc seen, and 
here the foundation of great deafness is often laid.) 

Case 6. — A female, aged .')5 years, subject to quinsy sore throat 
until her fifteenth year, has now purulent rhinitis eunseauent to 
syphilitic taiut. Aural catarrh and deafness has developed within 
tdo past few years. 

Case 7. — Female, wt, 43 years (married). For past four years 
rhinitis with much secretion, giving rise to cuuHtanl liawking. The 
cars finally became affected. Subject to recurrent exacerbations 
which cause increase of her deafness. - 

Case 8. — Male, b^ years old, with congenital cleft jmlate, as has his 
father also. The tunsiU Imve become greatly enlarged since an attack 
of diphtheria (?) when the patient was eighteen months of age, and 
since having whooping-cough, eight niunlhs ago, the difficulty haij 
increased. The tonsils, which are of cnormooH nize, meet, and breath- 
ing IS diOlcult, especially at night. Itemoval of the tonsils was 
followed hy relief. 

Case ti. — )Ute, aged 38 years, contracted STphilis sixteen years ago. 
f:>eoondary svmptom^ followed, and finally t)te nasal bones became 
affected. Two months ago subacute catarrhal iuflammatiou began in 
the right ear. 

Case 10.— Stale, aged 39 years, says general health and habits are 

food ('■'), but has had purulent rhinitis sicca for most of his life, 
'he pharynx is large, vascular, and thick]y studded with adenoid 
deveiopnients. For past five years has been subject to acute catar- 
rhal inflammation of both ears. 

Case 11. — Male, 40 years of age, served in Misstasippi Valley dur- 
ing the War of the BebelHon as assistant paymaster, since which time 
he has been very susceptible to head catarrhs. The back, between 
the shoulders, is the region of greatest sensitiveness, and attacks of 
catarrhal inflammation are usually ushered in or accompanied by such 
disturbances of sensation. The mucous membrane of the pharynx is 
much thickened and covered by a dirty looking secretion. Patient 
hawks a great d(^. 
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Case 12. — Female, aged 34 years. From draughU and other Ticie- 
Bitudes has severe head catarrh peveral times each winter. Tbc 
invasionB are marked by well-defined periods; they come on snddenly 
with a down-ponr nf aqucoun fluid from the nose, lasting about three 
day», irritating t)ie outlets and excoriating the prominent upper lip. 
This is followed for a period of the same duration by a feeling of 
increasing tightness of the frontal sinus region, causing great distress. 
Then the "head breaks,'' and relief comes with muco-purulent dis- 
cliarge of some throe days' duration. Altogether a week of scTero 
symptoms is experienced. 

Case 13. — Male, aged 32. Neuropathic temperament; had severe 
nasal catarrh when fourteen years of age, and since his twentieth year 
recurrenoes have been frequent. The sense nf smell is perverted, 
*' dried *;od-(iKh odor" being usually prPB«nt. The matiotis niemhnine 
of the naso-pbarynx is a gowl deal eougested, and he has much hawk- 
ing. Patient is very susceptible, taking " head-cold '' even when his 
hair is cut. The aural catarrh gives rise to much deafness. 

Cask 14. — Male, aged 29 Tears. Neurasthenic temperament; has 
long had nasal catarrh, but liaa given no attention tu its treatment. 
Marked follicular tonsillitis; the distended cryntearc filled with cheesy 
exudation. Patient h a civil engineer, and has spent much time in 
Colorado, where the alkaline dnitt inhaled :s very irritating to the air 
passages. For the past three months the catarrli of the apper uir- 
troct has been especially severe, involving the frontal sinuse«. There 
are numerous very carious teeth. It is noteworthy that this patient 
was not in any way concerned about his condition nntil the hearing 
became, affected. 

Case 15. — Male, age^l 51 years, M'ilh an exceedingly neuropathic 
tempcramcTit, served throughout the War of the Uebellion. In ad- 
dition to being very nervous, he is subject to rheumatism. Has been 
anxious about his condition for three years past, durjug which time 
treatment was directed to the stomach. Khiniti» ^icca isjirononnced, 
and the aural catarrh is of the same atrophic nature, giving rise fc^H 
distressing deafness. ^| 

The records show that catarrh is found equally as often in tho 
blonde as in the brunette. In young females with difficult or imper- 
fect menstniation, the tendency to swelling of the erectile tisgue of 
the nose with periersion of the sense of smell, and engorgements of 
the tonsils and cousequeut di^culty in swallowing, or neurotic sensa- 
tions in the throat giving rise to choking seusations, were so often 
met with as to bo regarded as of the greatest significance. Such 
pen^ous were exceedingly liable to ai-ute purulent inflammation of the 
ears. Among the intemperate syphilitic subjects, rhinitis sicca and 
purulent otitis media with tendency to collections of desiccated 
niuco-pue in the middle ear-tract, were notably associateil together. 




CHAPTER VII. 

ORAL IRRITATION. 

Deniition, Caries of the Teeth, He. — The sympothetic nervous cou- 
Dection between the cars and other organs has lung been known; thug 
nieron. Mercurialis states in one of the earliest monogrnpiie on the 
eje and ear, in speaking of the latter, that scmtching the ears ex- 
cHea coughing {** primo quia Jti anrfs scalpaniur, protinus exeitatur 
tussis").' The celebrate^l anatomibt, Du Veniey, however, whose 
well-known treatise on the ear was published in 1683, makes no allu- 
sion to the nervous relutionship between the teeth and oars. Our 
attention was specially drawn to tlie subject by the writings of Dr. 
Cooper,' whose article on the difficult eruption of the wisdam teeth 
is very instmctive. 

Both the eruption and decay of the teeth give rise to greater or less 
local irritation in the gums, a region richly supplied with blood-ves- 
sels and nerves, unci, as before state<l, there is reason to bclicre that 
even in the embryonic state premature activity in the den'dttous 
feeth, cansing reflex disturbance, may give rise to irritation in the 
gums. "We find the ear very often afTe*-'ted by sympathetic dental ir- 
ritation in infancy from the time of the appearance of the two cen- 
tral incisors of the lower jaw, whicli are cut at abont the seventh 
rooDth> until the completion of the first dentition at about the end of 
the second year. The local disturbance during the eruption of theso 
tcoth is sometimes truly alarming, eveu periostitis of the jaw occur- 
ring iu the more severe cases. 

The deciduous teeth are extremely fragile in children of low vital- 
ity, and decay very rapidly; they frequently give rise to toothache 
and earache at the same time. The shells of temporary teeth fonnd 
imbedded in the gums loug after absorption of their roots are liable 



■ Tractatufl, etc, (De Aurium Affectibua prelectjones), Venice, 1090, pp. 
81-02. 

> Clinical Lectures upon Inflammation and Other Ciseaaei of the Ear, Lon- 
don, 1878, pp. 00-104. 



lo cause Irrilaliou, and should, therefore, be rcmoTed. Such is the 
nerronsoeBS of teething chitdrcn that they are seldom free from head 
colds in consequence of their great Hugceptlbility. The irritation 
created in the gums of infants during dentition will often, on exami- 
nation, be fouml to have canned more or less hypeneniia in the ears 
where attention has not been directed to the aural region by earache. 
Even purulent otitis 18 often well establiehed before the physician is 
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The c«8ts ftre r«preaotit«d »» belOK bHit bi^llu^r by a hit\ife. I, |, Th« secotul blouqilil t*Mli 
of li» upper Jaw. both of which hare bMu cruwdinl out of plaoe aa tiusy erupted bj tbe remaiiM 
or the fKHR* of Uin ternpormiT ae«»i»l malar trrth; IJimc fnngs, which hare been too kiiw n- 
tMittad Id tb* guai, ore aten In the cut jmi iiimdr the utcotid ttlousfitil>. Tlu^ ivtmUon of the 
fang*. tOKVlhcr with the LTiKVJlnl anit Im-Kular cutKllllon of the prniuuw^uC t«(>lh which bare 
joat been tmt, gave liM tu much imutlnn. Tbln uturaaltiuit t'linilDIi^fi of the t««tb U bj* BO 
meaiM aa ttnonial otxiinvncv where the t^etb are □««;lM.-t«>a. 2. The Ii^rt upper Hlx-year motor 
Umlta, which la rery uorlaus. S. S, Tht! Lmi luwer >dx->-ii-ar moluH. both at which hnve been (!»• 
Rro^ed by oariea. The little glri from wbow tiwih than* casta were taken miffered from deaf' 
maa anil fnM|iu!iit atLacJct «r pain In Imth ran. Mitl. aaihs bennlf expraMtd It, " llw dcc^jrtd 
t«Hli bad acbml v«ry inucb all aruuud." 



' The author's collection of 170 plaster casta of the teeth from which 
accomp&nying three cuIh were sflecle^l, i>now in the Artny Medical Museum, 
In Washington : a dMcriptive cataliij^ue of them has been prepared by the 
Surgeoa-Oeneral's Ottice for iiublicaiion. 
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in&nent t«eth come through the gums at about the sixth year, the 
milk teeth, t^gother with their alreoli, soffer re-absorption. Second 
dontitiou is concluded (with the exception of the wisdom teeth) b; 
the cutting of the second permanent molars at the twelfth or thir- 
teenth year, the re^t of the permanent teuth coming gradually in a& 
the temporary act falls out. The permanent teeth are, like thei^^ 
predecessors, liable to be attacked by caries as soon as they are cnt^^| 
The first of this series, called the first or " six-year" molar, is gpe-^^ 
cially disposed to decay as soon as it comes, since during its eruption 
there is generally much irritation in the jaws from the other teeth, 
besides the occurrence of systemic malnutrition during the exau- 
tliumata of childhood, eto. Under theise unfavorable Influences, it u 
imperfectly developed, and hence very susceptible to the usual causes 
ol decay. It is, furthermore, generally thought that this tooth, be- 
longs to the temporary set, and no notice is taken of it until pain 
results from exposure of the pnlp cavity, caused by excessive decay. 

During the first and second dentitions the month has but little 
rest. The whole period of the first is freqaently an nninterrnptcd 
painful process, which is rapidly followed by the steady advance of 
the second teeth, whose early decay is imminent. To this must be 
a<)ded the irritation of adherent fragments of tbo milk teeth, and the 
not infrequent anomalies of developmont, neglect of cleanliness of 
mouth, collections of tartar, and the presence of abnormal saliva. 

Aural affections that have arisen from the sympathetic irritation of 
the first dentition are, in many instances, no sooner cured tbau thoy 
are again aroused into sudden activity by the cutting of the second 
teeth, the eruption of each tooth often being the signal for an ear- 
ache and Bubsequent otorrhma. 

Ouring the period of the eruption of the second teeth the educa- 
tion of the child begins, and to the mental strain to which he ia often 
subjected at this period of life, the general nervous exhaustion so 
often seen ia due. Thus ran down from ment^al overwork and the 
irritation iu the jaws, he is much more subject to catarrhal invasions 
of the air-tracts, and of the middle-ear particularly, because of its 
liability to reflex h_vp«raimia. There are but few persons who pass 
through the period of rhildhoo<l without having at some time expe- 
rienced an earache from this sonrce. 

7ft« WiMiom rw/A.— These usually erupt between the sixteen 
and eighteenth year, but they often are delayed for five or ten years, and 
those of the lower jaw in many instances come into place with great dif- 
ficulty even when erupted earlier. The wisdom teetb sometimes re- 
main beneath the gum during life, the natural expulsive force having,. 
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seemingly, become extiiiuste<]. They very often are fonnd in the 
lower jaw in a partially ernpted state, presenting their crowns 
against the neck or crown of the adjacent second molar tooth, and 
being urged onward in the process of erupting, cause rer)* great irri- 
tation. Sometimes the coming of these teeth gives rise to prosopal- 
gia, abaoeeses in the gums, inflammution of the tonsillar region, and 
even necroeis of the jnws ultimately. The author has seen cases 
of protracted tonsillitis and nho Jutlammation of the connective tis- 
ane of the pharynx generally from this cause, where irritation abont 
the erupting tooth itself was not a marked feature and waa liable 
to be overlooked entirely. 
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TM- t&— tiowxa Jaw im IxmioK Majiilla, rkuM x Snoiutx tn tbb Anmoa'a n»— iwiijn 

Tbe flgunt shon tlir IwirimiiUil iiridUini of Uw* lowvr irtwlMii Uwth, I hi* posltioa wblob give* ilM 
to UiRlr difficult H-upUon. I, Th^- rtitht WLMlAm bMth. which to wudj^ed In beiwcoo Cbc nimtM, or 
Uprlgbc portion of tbv jaw, mtul Chv arrntui niolar tooth; tt bu not, &a j«t, bMn ible to hiftve 
lt» mcfcel and out Ihroogb tlie fpiia. Aa thi- tooth is urged onward lu the offott to vnipt, It la 
forood afftUut the KOBlttra root of tb« DelKhborlD^ tooth, the pnantre glvlag rlae to much 
IrrlMtioB. 8, The fuUjr (vuptMl It^rt wiwluui u>nU); ft te IncHnivt toward Che tint molar: the 
acoonrl nolar on tliii aide baring b««Q loat. room woa afforded thin tooLb to aii thruii^ti tbe gum. 

Some of the moat protracted aud intractable cases of acute puru- 
lent inflammation of tlie middle ear that the author has ever seen 
have been associated with the cutting" of a wiadam tooth, the reflex 
dental irritation koeping up the aural trouble. 

In consequence of the leas marked aural irritation excited through 
nervous aymputhy in the more protracted cases, subacute and chronic 
catarrh of the middle ear, giving rise to extreme deafness, may coma 
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on eo gTfuUiallj tliat tlie putient ie unaware of its existence antil its- 
progross has been marked. 

Cases are recorded where these teeth hare made thoir appearance in 
pereons ae lato ub sixty years of Age. .Should the throat bo inToIved, 
aa indeed it is likely to be, iu tbeiie eases of difficult dentition, the 
earH will be found to be atTected through other channels than the 
irritation of the dental filamenta of tlie fifth nerre, for tije pharyngeal 
and tonsillar branches of the eighth ctanial nerve will bring the 
throat into direct relationship with the syrapatlictic system through 
which tlie ear is affected. 
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Keflex aural irritation long ooutiuued may establish an inflamma- 
tion the etiology of which will be obscure, especially if the patient 
has been exjwBed to well recognized eau^cti uf aural disease, unless the 
part taken by the teeth be kept in ininil. The pain of the teetb» 
which we familiarly associate willi their inflammatory condition, ia 
signally ahtwnt in many of their affections, and it is the absence of 
this symptom that gives rise to the chiuf cause of danger. 

The buccal mucous membrane, likewise, becomes discasecl from the 
sharp points of the teeth, which cause its ulceration. Alveolar ab- 
•cosa, affections of the antrum of Highmoro and nose are common 
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occurronccfl id consoqaonce of death of the pnlp of the teeth. Iriita- 
ttou from concealed (aiig!^, left ou cxtraciioD, or after decay of the 
rest of the root, is frequent, und frum thiii Sfjurce irritation or near- 
algias ariiui, in which the ear partioipateit in nunierouB Instances. 

The presence of collections of tartar gives riAe to irritation^ as may 
be seen hy the denudation of the roots of teeth which they occasion; 
a line of gnni much reiUler than normal may thug be formed, and» in 
numcroos cases, the gums around tcmpomry or permanent teeth 
finally take on a uuppuratire action. Crowding of irregular teeth 
'alio gives rise to nervous irritability. 

From the writer's own uhserviitions, he is convinced that the result 
of transmitted irritation of the denUii filaments of the fifth pair to 
the aural region often gives rise to diseases of the external auditory 
rCanali as seborrhopa, diffuse and circumscribed inflammation, as well 
'■a iuflammation of the middle ear. It should be stated, furthermore, 
that, according to Burnett/ reBox ulceration of the canal from these 
causes is not an uncommon occurrence. In one instance, the impulses 
transmitted to the ear may give rl^e to ulalgin, whilst on the other 
hand, their long continuance may cause vessel dilatation and conse- 
quent congestion in the nutrient tract, ultimately giving rise to pro- 
greseive trophic changes, in their nature chronic. It is a significant 
fact thai the sympathetic aural aflections of infancy and youth are 
principally confined to the middle ear; and it should be borne in 
mind that the entire ner^'ous distribution for the milk teeth, to- 
gether with their alveoli, etc., give way to another development be- 
longing to the teeth that are destined to Iw permanent. 

Dental Plxttcs and FiUings. — It has been endeavored in the forego- 
ing pages to show in a geneml way some of the injurious influences 
that diaeadcd teeth have on the ear. H now remains to consider the 
no less important ones that arise from the attempts made to preserve 
them, or noplace them when lost, by artificial devices. Cavities in 
the teeth are filled with a variety of substances when the ravages of 
caries become manifest. The most universally used filling, except- 
ing perhaps gold, is an amalgam consisting of abont two parts of 
tin, one of silver, uud as much mercury as will cause the muss to ad- 
here together. This amalgam, composed so largely of mercury, is 
usually much exposed to the attrition of mastication and the move- 
ments of tongue and cheeks. Fillings badly adapted, or where much 
oxidixed by exposure, are liable to produce harmful results. The 
free mercury which this amalgam contains is worn off in small par- 



1 Treatise on the Ear, Philadelphia, 1684, page 800. 
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ticles by the friction of the mouth. Those pnrticlcs, when submitted 
to dilute hydrochloric aoid, yield a chloride of mercury. That toxic 
effects may result from weariug a cutuiderable uumber of these fill- 
ings ia the teeth ia to be feared. Of fillings in general, it may be 
said that, not unfreqiiently, necroiied matter or a diaeased dental pulp 
are covered up with fillings, inducing great irritation from the con- 
fined products of iDflammation or decompodtion. Mechanical appH- 
ancee to the te«th are not always intended solely to serve the purpose 
of stopping cavities, for mechanical skill, iu a certain branch of den- 
tistry, has made it possible for the operator to permanently attaoi 
gold or amalgam mounts to teeth in such a manner as to supply rer^ 
useful substitutes for the crowns which have been destroyed by carie*. 
Dental artifices are not altogether harmless, when continuously worn 
in the month, especially by run-down or nervous subjects, since they 
often give riAe to much irritation. Whilst the author does not recom- 
mend that all pulpless (" dead '') teeth should be removed, he still be- 
lieves that in many instances, perhaps in the greater number, they 
cannot bo retained without injury to the patient: iu his aural prac- 
tice, be has observed a great many recoveries quickly following the 
removal of defective teeth. 

Artificial teeth are worn by an exceedingly numerous class, and it is 
beUeved that health often is imperilled by the material used in the 
construction of plates, as well as from illy fitting tbcm to the mouth.. 
This subject, therefore, should he of interest tu the profeeaion at 
large, as well as the apecialitst. Plates, ei^pecially the vulcanite, are 
frequently put into the month over carions fangs, inflamed gums, 
and collections of tartar, completely incasing distfosed structures, and 
thereby retaining the foul secretions and decomjwsed particles of 
food usually present. Upper plates are especially obnoxious under 
these circumstances. Many cases have come under the obeervation of 
the author, where dentists have recommendej them to wear theie 
plates day and night, iu order to ac4:uetam themselves to their prec-^ 
ence; and where plates have been inserted in the mouth as aoon as 
the defective teeth were extracted; thede plates are constantly found 
in the mouth as described above, without pain or apparent inconve- 
nience to the wearer, owing to the tolerance acquired by long use. 
That septic poisoning may occur from ab8or]>tiou when pus is con- 
fined b^ieath dental plates is possible. 

Gold, platinum, and vulcanite are the principal substances used 
ID the construction of plates. Silver and celluloid are also used 
sometimes. Vulcanite plates produce diseases that are more fre- 
quently the source of reflex aural troubles than any of the others 
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worn. The constituents of this tnatorial are caontchouc, the sulphur 
required in the TuleaniziDg process, and vermilion or the sulphide of 
mercurr, used for the color it imparU. 

Experiments show that this plttatic substance, before it ie submitted 
to the vulcanizing process, when chewed for several hours, is so 
much broken up that it parte with the Termilion, and that when the 
saliva of persons thns chewing it was treated witli a suitable re- 
agent, it yielded a salt of mercury. Vulcanite is a non-oonductor 
of heat, and the effect of its contAct with the highly sensitiTc tissue 
of the mouth is often to prodnce hyperiemia and inflammation. 
When the plates are worn day and night, of course their injurious ef- 
fects are much greater. Celluloid has been brought forward as a 
substitute for vulcanite iu the construction of plates, but this sub- 
gtance has not been adopted to any great extent. That all of the 
morbid conditions of the mouth above described may exist without 
senouB or recognimble aural affection cannot be denied; but pro- 
gTMsive disease of the ears, often without the occnrrence of pain, is, 
iu the author's experience, more common when these oral affections 
are present than when the mouth and throat are in a healthy state. 

These conclusions of the author are drawn from the carefully re- 
corded observations of some tiighteen hundred cases of aural dieeaae, 
in which the symptoms of reflex irrit«tioD from diseased teeth were 
eq)eoially severe. The table below gives the ages and sex of these 

OMM. 



AOB. 



Undar 8 yean .... 
3yeB.r« to fl ytan.. 
6 jr«an to 12 years . 
18 years to 21 years 
81 jears to 40 yean 
40 yearA t<) BO ye&n 
Over 60 yean 

Tolal 



»ea 



FSMALB. 



831 



TOTAU 



1,TIH» 



As will be observed in the above table, but 55 cases were under 3 
years of age. It will be proper to state here that all the caaes above 
given were such in whom the symptoms wore very marked, and of 
which it was deemed advisable to keep a record. The ages and sex 
of the 55 cases under the age of 3 years were as follows: 
7 
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Aei. 


Halm. 




TOTU. 




6 
8 
1 

ii 

9 
80 


3 

i 

1 
8 

10 
9 

8S 


8 
8 




3 




1 




a 




31 


Total 


18 
5S 







Among the aural diseases associated with these cases of diseased 
teeth, due undoubtedly in a great measure to reflex irritation from 
this source, were 93 cases of acute, 33 of subacute, and 688 of chronic 
catarrhal inflammation of the middle ear. There were 235 cases of 
acute, 4 of subacute, and 401 of chronic purulent inflammation, of the 
middle ear. Of diffuse and circumscribed otitis externa (furuncu- 
losis) there were 102 cases, and 340 cases of large accumulations of 
cerumen, 41 cases of seborrhoea, and 24 cases of eczema. There was 
severe purulent inflammation of the middle ear involving the mas- 
toid cellules, etc., in 26 cases. In 953 cases there was marked 
catarrh of the upper air tract, this group including also a considera- 
ble number of cases of enlarged tonsils, 52 cases of alveolar abscess, 
and 21 cases of ozaena. The tendency to catarrh of the entire upper 
air tract is doubtlessly much increased in persons liaving defective 
teeth. 

Of 189 dental plates worn by these patients, 178 were composed 
of vulcanized rubber, 3 of gold, 3 of platinum, 1 of silver, 4 of 
celluloid. 

A table of the ages and sex of patients wearing vulcanite plates 
given below. 



Aac 



Hjjxs, 



Pkmalxb. 



TOTAU 



Uuder 20 years . . . 

20 to 80 years 

80 to 40 years 

40 to SO years. . . . 

60 to 00 years 

Over 60 yeara . . . . 

Total 



1 

10 

11 

10 

9 

8 

49 



6 
36 
81 
32 
16 



139 



6 
46 
43 
43 
3S 
17 

178 
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Of the 11 remuinin^ caws where other kinda of pUtea were woru, 
3 were males, 9 females. 

It 18 often urged as a reaaon for wearing artificial teeth or retaining 
dead teeth by Riling more or let's completely the palp chamber and 
fangs of teeth, that the absence of even a few teeth prerentg the 
thorough mastication of food, and that its digestion is thus interfered 
with. T))o importance of the teeth in this respect is greatly over- 
estimated, as the many changes in the kinds of food and their prepa> 
ration in the present state of civilization have very materially less- 
ened the necessity for mastication by the teeth. These plates ore 
Tery commonly worn by persons among the sening class, who plead 
in excuse that it is difficult, if not quite impossible, to seonre eitua- 
tiottfl on account of their (>ersonal appearance where the front teeth 
are absent. Their moans do not admit of the purchase of other than 
cheap and ill-fitting false teeth, which are very often positively inju- 
rious to the wearer. 

The harm liable to resalt from the retention of dead teeth in the 
mouth cannot well be exaggerated, especially where the nerve cavi- 
ties are stopped, and no vent exists for the escape of accumnlations 
which form in them. The retention of pulpless teeth should be 
avoided, especially iu persona wanting in nervous tone. The con- 
stant hypenemia thus often kept up in the organ of hearing by reflex 
oral irritation renders the ear less able to withstand the influence of 
other active outside agents and more prone to disease; for example, 
it was found that among the very considerable number of cases of 
oral irritation observed, in 79 having very much decayed teeth, the 
direct cause of the ear trouble was due to getting water in the cars 
while bathing in the sea, in one instance to fresh-water bathing, and 
in another to a shower bath. It was noted that severe neuralgia was 
present in 179 eases, pronounced nervous irritability in 21 cases, nasal 
and other reflex phenomena in 20 cases, and severe otalgia in 69 
cases. 



CHAPTER VIU. 

Bathiag In the »ek. Fmh water bathing. Riusisn, Turkish, and other 
baChi. Eotrasce of water into the ears by Ihe use of the Naaal Douche, 
Poat-naaal ayrioge, SnifBog up of water, etc. Clipping and welting the hair 
«! the bead. 



INJURY TO THE EAR FROM BATHING. 

The entrance of water into the ear was known to be injorions by 
the ancients, since Avicenue, a Pt^rsian physician of the tenth centnrj, 
ennmerate« among the causes of aural disease ** getting water into the 
ear." ' It is a matter of surprise that such a common sonrce of ear 
trouble should have attracted so little attention among modem 
writers, especially thoec living near the ocean, where large nnmbers of 
persons go into the water daily during the bathing season. Bnt be- 
fore entering into an aoconnt of the manner in which the ears of 
bathers are affected, it will be of interest to consider the construction 
of the ear in animals living a portion of the time submerged in water, 
A large number of marine quadrupeds may be included in this claaa. 
inch aa the crocodile/ seal, bip{x)potamu8 and the like. These can 
remain under water a long time before coming to the surface for thfl 
purpose of breathing, and it is found that the conscmction of 
their ears is such that no damage occnrs to the organ from frequent 
excursions into the water, which is frequently colder than the atmo- 
sphere as well as irritating to delicate etructnres. A study of the hip- 
popotamus amphibius, or river-horse, in this regard is instructive. 
The author has often observed this pachydermatoas monster during 
hii aqnatic sports in the large tank of water provided for his use at 
the Zoological Garden in Central Park. When inclined to retire into 
the aqueous element, the animal's body first disappears, leaving the 
head in view. If his actions be now closely observed, it will be seen 
that the ears, eyes, and nostrils, which lie on aboot the same plane, 

'.Worka of AvioeDne. Basl«, 15&B. 

■ Hiail: The SkuU of the Crocodile. Macmillan & Co., London, 18TA. 
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are immcrsod at nearly tho samo moment. As the head is gradually 
lowered the auricle is given a tviat and drawn down closer Lo Ihe bead; 
the eyes are then closed aud, fiuully, as the nose goes under, the nos- 
trils are clQ843d by the action of a sphincter muscle. When the 
animal coniea to the surface again, the nose first appears and an ex- 
piratory effort taked place, blowing a little moitttnre from the parts ; 
the eyes are opened again, and the auricles are brought smartly up, 
opening tho external meatus and throwing a gentle spray from their 
rarface. The^ functions are seemingly performed automatically. 
Some of the animals of this class are provided by nature with a 
movable membrane which can be drawn over the ears when diving 
ander water, and they always close the mouth and nostrils. The 
water shrew is said to protect the ears, when pursuing game into 
water, by closure of the meatus, which is accomplished by muscnlar 
force exerted in such a manner ae to also draw the meatus inwards. 
The auditory apparatus of the wliaie is said to be protected by the 
amallueas of the external auditory meatus, which begins externally 
with a narrow opening, and tinda itj) way to the drum by a long, tor- 
tuous, tubular pasaago. It has been alleged' that it is impracticable 
forsonnd vibrations to reach tho drnm-heail through a canal so narrow; 
that indeed the drum-head is convex outwardly — the opposite condi- 
tion to that in man and other mammalia — whilst the Eustachian tube 
is 00 large as to suggest the entrance of sound through the mouth 
when open ; the author, however, doubts the correctness of the 
foregoing conclusion. 

Some of the lower orders of marine life, living exclnsively in water, 
have no special auditory nerve, but receive sound impressions by 
means of shock imparted to the body. 

The tympanic mcnibmiie and other jurts necessary to 8ound trans- 
missitm in mammalia are said to be absent in snakeii and tnany saurians, 
though lizards anri frogs have an exposed drum-hfiad. Moles are said 
to have a closed external auditory meatus which excludes earth in 
burrowing ;* and the camel when exposed to the sand laden simoon 
of the desert has the ability to contract the nostrils at will. 

It will be seen from the foregoing that tho ears of amphibia are 
uatarally adapted to the circumstances uf their environments. Man, 
however, unlike amphibtans, has not the peculiar anatomical struc- 
turt?, by means of which water may be automatically shut out from 
the auditory apparatus when his head is submerged, and the fre- 

• Pilcher. 

* Bergman and Leuckart : Vergleichcnde Anatomie und Physloiogte. Htutt- 
gart, 1832. 




quOTicj of aural disease from bathing, eepeciallj in the ocean, jastiGe» 
Uie considerable epace whicb will be devoted to the subject here. 

Bathers in the surf are liable, when off their guard, to be struck by 
the vaveg upon the ear with much violence, especially iu boiijterous- 
vattir at full tide. Cold ttalt water may thus enter the external audi- 
tory PJinid with sufficient monieTitum to rupture tlie drum-head in 
persons having a large, freely open canal. Swimntiugorfloating ujwn 
the back, especially the latter, when the ears are submerged, or diving 
and swimming beneath the surface, oft-cn exposes the ears very much 
to the entrance of water. Long exposure in this manner, and indeed,, 
sometimes from a bath of short duration, frequeutly gives rise to in- 
flammation of the external auditory canal or the drum-head, or of both- 
In a considerable number of cases the middle ear is also invaded. 
Some of the more severe cases of otitis media arise from the long re- 
tention of cold and irritating salt water in the external auditory canal, 
the inner end of the latter, from its more dependi*nt positiou, afford- 
ing lodgment for the same. Every batbor has experienced the disa- 
greeable sensation arising from *' getting water in the ears," which is 
not always removed by jumping about on one foot with the ear held 
downwards. Thecold wiiterof the sea isespeciully obnoxious becauae 
of ilB comparatively uniform low temperature and the largo quantity 
of chloride of sodium which it holds iu solution : it thus iujures the 
ear by a direct cooling effect as well as by its highly irritating char- 
acter. 

When the face is struck by a violent wave, the M'ater sometimes has 
sufficient momentum, after entering the open month or nostrils, to 
force its way along \\\^ the Eustachian tube to the middle ear. 
The violeuce of the im|>act of ud ocean wave cannot be fully appre- 
ciated by any one wlio hik» not felt its force; it is often sufficient to 
knock the most sturdy bather oiT liis feet aod mercilessly toss him 
about in the sand and foam of the breakers. The author's own expe- 
rience iu rough water has very much impressed him with the danger 
to the par from this cause. Persons unguardedly sporting in the 
water are never free from danger in this regard, and iu diving or 
Btruggling iu the surf may tuke into the mouth or nose a large 
enough quantity of water to cause strangling, the act being accom- 
panied by the transmission of more or less water into the dram of the 
ear. The habit of standing in the cool wind while the body, and es- 
pecially the hair of the head, is allowed to slowly dry by evaporation, 
is reprehensible, as is also the practice of blowing the nose forcibly 
with a view to clearing its passages of sea water ; the former is liable 
to invite hend colds, the latter may force scu water into the drum. 
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Men are mnch moro exposed to the causee aboTe mentioned than are 
women. 

The following tabulated list of 273 cases of aural diseage HriMng 
from saU-wutiT bathing ehuns the box of the pationts and alao the 
ages in which thci»e tronbles are most liable to occur. 



DnilerS yean , 

Between 5 and 10 yran. 
Between 10 and 20 years 
Between 90 and :tO veani 
Betw««n 30 and 40 .^ears 
Between 40 And AO Veara 
Over 60 years. ." 

Total 



M8 



TtrMi. 



378 



That the entrance of cold aalt water to the eara ia nnpleaaaat goes 
without saying, and often there is no other effect. But inflammation 
of the external auditory canal is a frequent reeult, and tlie drnm-heail 
is yet more liable to become inflamod, becaosc of its greater delicacy. 
No serious inflammation of the latter ever takes place without involr- 
ing the drum cavity itself. The attic of the tympanuro frofiuently 
becomes involved from the entrance of water via the Kustacbian tube, 
and in some instances doubtlessly the drum is affected both from 
without and from within at the same time. Where the bather's ears 
contain an HccunmlutLon of cerumen, thi^ is liable to saturation or dia- 
plaecmcnt by the force of entering water, and when impaction take^ 
place very dietreesing aymptoms occur. 

The following ib a summary of the aural dieeaees and complications 
of existing diseases for which these patients applied for treatment: 

Acute purulent otitis media, 6B otsee. 

Chronic purulent " '* (from repeated exposure in bathing}, M caeee. 

Acut^ catarrhal otitis medin 40 caeee. 

Sultacute " Scaaea. 

Acute exacerbation of existing chronic purulent otitis media, 8 cas^s. 

Otitis externa diffusa 49 cases. 

Otitis externa circumscripta, caeee. 

Otitis externa exudativa. 2 cases. 

Myriugitis (either independently or In connection with inllammR- 

tion ot the external anditcry canal), ..... 30 caeee. 

Impaction of cerumen, 16 casee. 

Otalgiadue to exposure, etc., . ' 8 caaee. 

Aggravation of eymptome arising from chronic catarrhal inflam- 
mation by abuse of nea l>athlng{t>athing frequently and remain- 
ing in the water too long), 47 caios. 
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It Wfu noted that id many of the casos where injar; to the ear arose 
from water being drivou iuto Ibe meatus with great violence, injuring 
the drum-head and evou the walls of the catial by mere force of 
impact, the canals were of larger calibre than onliiiarv: in Rfty-seTen 
of the eiiMis where the size of the canal wait noted, they were much 
larger than normal. It i» often found that patients have had repeated 
and severe inflammatory ear trouble from bathing, before coming for 
treatment. 

Fresh-water Bathing. — The effect of freab-water bathing upon the 
middle oar and surrounding parts ia the eauie a^ thai of salt-water 
bathing, but in a l(>»s degree, injury doubtlens occurring in a similar 
way from diving and »]Mirting in the water. In seven of the author's 
cases of Hural disease front this source, four were suffering from acute 
purulent inflammation of the drum, two from chronic purulent, and 
one from chronic catarrhal inflammation of the middle car. aggravated 
bj the bathing. 

Human and Turkish Baths. — Acute inflannuatiuu of tbe middle 
ear, etc., is lialilu sometimes tu occur after the use of these baths, 
which render the patient extremely susceptible to cold and conse- 
quent catarrh of the upper air pOHsages. In seven cases of peraons 
in the habit of tukiug Rus>4ian baths coming under the writer's ob* 
serration, there was oijc with acute purulcut otitis media, four with 
acute otitis externa diffusa, extending in two patients to the drum* 
head, which via.A aluo in a state of inflammation. The drum was 
also probably affected in these cases. One patient finally was suf- 
fering from chronic catarrh of the middle ear, induced and ag- 
gravated by the habit of taking these bathg for a period of many 
year^. 

The author reports also four cases of aural disease resulting from 
long-continued indulgence In the Turkish bath. Two of these patients 
had chronic purulent otitis media, and one chronic catarrh of the 
middle ear, whilst one patient was suffering from acute laflammatiou 
of the canal. 

Six cases of annto purulent inflammation of the middle ear, re- 
sulting from tho effect of getting water in the ears or from the 808- 
oeptibility induced by baths of various kinds, were recorded: 




A shower bath in 1 ease. 

Hot-wator baths in 2 cases. 

Hydrant water falling in the ear in I case. 
Exposure after ordinary bath in I case. 
Bathing when overheated in 1 case. 
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One patient, a male 40 years of age, who was suffering from 
ohronic catarrh of the middle ear, attributed a marked increase of 
tinnitus aurium to taking a cold bath. 

The consequenceg of aural disease arising from sea and other kinds 
of bathing do not differ greatly, of course, from the same affeotious 
brought about by other causes. In many instances, the conrso of 
middle-cur infiammation from txtthing is attended by intense pain, 
and a chronic discharge of an irremediable nature is often left as a 
legacy. 



ENTRANCE OF WATER INTO THE EARS BY USE 
THE NASAf, DOUCHE, POST-KASAI. SYRINGE, 
SNIFFING UF OF WATER, ETC. 
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That vater and other fluids may enter the middle ear by way of the 
Eustachian tubes, causing often tciv serious di.«turbancus of that 
«rgau. is well known. 

The use of the nasal douche, now unfortunately well established in 
domestic practice, is exceedingly liable tu injure the ears by tho trans- 
mission of the fluids used to the drum cavity. From among the 
namerons instances of this description occurring in the practice of 
the writer, the following summary it is believed will be of especial 
interest here. 

In eight caae«, the prolonged use of tho nasal douche caused aggra- 
vation of chronic* catarrhal otitis media: in seven patients, chronic 
pornlent intinmmation of the middle ear remained ns a result of acute 
processes. Six persons applied for treatment autfering with acnte 
catarrhal, and seven with acnte purulent otitis media, induced, in all 
cues, by the abuse of this apparatus. 

One caao of injury to the ears from blowing spray through the noae 
nnder high pressure came under observation, aud one case, that of a 
young girl who was troubled with the sensation of pressure in her 
eara after using the na^al spray. This was without doubt due to the 
presence of water forced into the drums. There were four persons, 
furthermore, suffering from autophonia, tinnitus, etc., owing to the 
employment of the nasal douche; one of these patients employed a 
cold solution of carbolic acid, glycerin, and salt. 

SnuSiiig water, or remedies in solution, up the nose is not free from 
the same danger that attends the use of tlie abuve-nanied apparatus. 

The writer has observed a number of such cases. Thirtoen persons 
Applied to him for treatment of aural diseases incurred from snuffing 
up cold salt water. Several of these patients had the habit of per- 
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forming the Valsalvan experiment, or blowing the nose violently after 
the use of this fluid. In nine of the cases, this procedure was followed 
by an attack of acute catarrhal otitis media; in three by acute puru- 
lent inflammation, and in one by chronic catarrh of the middle ear. 
Snuffing up of coid water produced aural disease in four persons; name- 
ly, in three, chronic catarrhal, in one chronic purulent inflammation. 

The snnfiing up of alum water induced catarrhal inflammation in the 
middle ear in two cases, with accompanying tinnitus and increasing 
deafness; one of these persons, in endeavoring to force the water out 
of his ear by violently blowing the nose, had ruptured the drum head. 
Still another patient applied for treatment with a bad attack of acute 
purulent otitis media of both ears, caused by snuffing up of warm sea 
water. The water was felt to enter the ears on several occasions, 
giving rise to rumbling noises and pain. The records of the author 
show, furthermore, one patient suffering from acute purulent middle- 
ear inflammation caused by use of the post-nasal syringe, and two 
oa^ef! of persous troubled with tinnitus and a " sensation of pressure 
in the cars,"' both of whom were in the habit of performing the Val- 
salvan exjKTiment, the water probably being forced into the drums 
by this procedure. One patient, furthermore, was troubled with au- 
tophony, to relieve which he had long been in the habit of sniffing 
up water into the no^. In another case, the existing aural disease 
was seemiutrly much increased by the constant use of snufiF. 

In oouolu^ion. it should be remarked that it is not unlikely that 
the motherV milk, flowing freely into the nursling's mouth, causing 
sirauirulrttion. i:^ sometimes forced up along the Eustachian tube into 
the tympanii' cavity; and this accident would be still more likely to 
oc*'ur when' the infant was fed from a free-flowing bottle while lying 
on its b;K*k. 

CLIPlMNi; A\n WKTTlXtJ THE HAIR OF THE HEAD. 

OKviieiy on>ppinj; of the hair of the head, especially its removal 
frv>m the j^rts immoiiiaiely back of the ears, is often seemingly a 
csiusc of infl.'immation of the middle ear. This is obviously more 
likoA to vvvur amoui; males than females, the hitter rarely having 
the iiuir out off. 

Amorij: eleven oases of this kind, whorv olippiug the hair gave rise 
ro co'o in the head and i.vnsoquont aural inflammation, but one pa- 
:ieri* was a femai-.'. a child of six years of age. Three of these 
jia;:<?:::s wen? suffennir. whon s*vn. from an attack of acute purulent 
ot:::s n:eU:a: six ba<i acute catarrhal inflammation of the middle ear;. 
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in one pationt the drnm-head was the seat of inflammation, in an- 
other there was difFnee inflammation of the external auditory canal. 

The custom of shampooing or washing the hair of the head and 
allowing it to dry slowly may, in a like manner, give rise to ear trouble. 
Females with a heavy growth of hair are especially liable to be 
affected from this cause. Very grave cases of purulent inflammation 
have resulted from these practices. Among six cases of females with 
aural troubles arising from such sources, there was one case of acnte 
catarrhal, three of acute purulent inflammation of the middle ear, 
whilst two patients were suffering from acute exacerbations of chronic 
purulent otitis media. One of these persons, a girl of ten years, had 
had her hair cut a month previously, since which time she had the 
habit of holding her head daily under the hydrant "to keep the hair 
smooth." Such cases are frequently met with, but so universal is the 
practice that but few are ever inclined to really estimate the risk in- 
curred thereby. 

One of the most severe and intractable cases of acute purulent in- 
flammation that has ever been seen by the writer occurred in a lady 
who exposed her head to the cold air while out driving, before the 
hair had been allowed to dry after being washed. 
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PART THIRD. 

"W^OITNDS, INJURIES, AND DISEASES OF THE EAR, AND 
THEIR TREATMENT. 



CHAPTER IX. 

WOUNDS AND INJURIES OF THE EXTERNAL EAR. 

deft of Lobuie. Ottueiuntoma Qunshot. Sabre, and Arrow Vr'ouodfl. 

The pinna* or vr'ing of tho ear, consisting, ae it does* of a delicate 
-cartilaginons framework, occnpjiog a prominently outstanding posi- 
tionf IB Tery nnich exposed to injuries from blows, deliTered either 
accidentallr, as in boxing or in play, or from falls upon the organ. 
Even lying upon a hard pillow may, especially under favorable con- 
ditions, to be alluded to fiirlher on, set up inflammatory action in the 
Anricle* the injury in either case resulting from the auricle being 
more or loss forcibly pressed against tho head and unyielding tem- 
poral bone. That the auricio is not more frequently the seat of dis- 
ease from these causes may create some surprise, vheu it ie considered 
that the perichondria! envelope which everywhere lies in contact with 
the cartilaginous framework is so frequently liable to trauma, and its 
consequent separation from the cartilage through inflammatory effu- 
sion so often follows, as will be seen uudftr otbwmafoma. The exte- 
rior ear ia, furthermarc, liable to gunshot and sabre wounds, the 
former occurring iu warfare and also civil life, as tho result of sui* 
cidal attempts or accidents. The lacerated, contuned, incised, and 
punctured injuries resulting esjjecially from gunshot wounds, may 
affect the outer organ only, but they very often involve the middle 
ear mechanism or other parts of the ear contained in the tempo- 
ral bone. Since, therefore, all the anatomical parts of the ear are ex- 
tremely liable to be included, their classification ae external, middle, 
or internal car wounds or injuries, cannot be made conveniently in 
all cases. 



CLEFT OF LOBULE (FROM EARRINGS). 

One of the most frequent wounds of the auricle occurs in the lobe, 
and is produced by the fine wire of earrings gradually cutting its way 
through the soft tissues, owing to the weight of the pendant, or from 
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being torn out suddenly. In some cases the wire seems to cut its 
way through so rapidly as to be followed by healing, a cicatricial line 
being thus left in its wake. When several parallel lines are thus 
formed, the point of exit gives a serrated look to the border of the 
lobule. The loose tissue composing the lobule sometimes breaks 
down very rapidly under tho inflammation excited by piercing and 
the subsequent introduction of earrings. 

Among such cases coming under the observation of the author, and 
being especially noteworthy as occurring in sisters, are two, where 
the same rings, both of 14-carat gold, were used. In both of 
these children the rings soon cut their way out, and even a portion 
of the lobule sloughed off. The accident could not be altogether at- 
tributed to the base metal of which the rings were made. The 
lobules, in such cases where these injuries are apt to occur, will gen- 
erally be found very thin. 

Treatment. — An operation for the relief of the deformity when a 
slit remains in these cases is sometimes required. Such an operative 
procedure consists in paring the edges of the notch with a small 
scalpel, but leaving a portion of the posterior paring, a few lines in 
length, attached when cutting off the slice, as suggested by Knapp,' 
after the Miranlt-Langenbeck operation for hare-lip. This remain- 
ing fragment, when the raw edges of the two sides luive been brought 
in contact with each other, is made to overlap and attach itself to a 
denudeil surface on the up^wsite side of the notch, thus preventing 
the iKVurrence of any gap on the margin of the lobule after healing. 

OTH-EMATOMA. 

i>jiHOHtim. — Hiematoma auris ; Perichondritis Auricnln. 

//(F'tti/o'Nd tturif is a disease of the cartilage and perichondrium of 
iht' auricle, with consequent formation of a cyst containing blood or 
rjirying p^^nions of it^i constituents. 

The ancients were very familiar with this morbid condition of the 
auricle, siuoe it was the uo^vssary result of boxing-matchee, which 
;hen cvHistitutOKl the favorite nunle of combat. Among the Greeks 
and Romans pugilism was ivusidereil an essential part of education, 
as i; iPonMu^ the strength and developed boldness of character in 
:he;r yoath. IVfenoe aud assault with the fist or cestns were then ex- 
?nfmely «.vmmon. and ^.vrabats for amu^ments even were the fashion 
of !ri« »Ut; the iJrwian K^iers, who werv justly ^rvnowned, had for 
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their titulary deity PoUdx himself. The iBnoitl abonnde in praise of 
these barbaric contests ; thus in the combat between Eutelliis and 
ifinoae — 

'* A Ktorm of Blmkes. well meant, with Tur; flieH, 
And em abual their loniples. ears, and eyei — 
Nor always urn, for oft lliv gauiiUi*t dniws 
A awrvpinf; fltruke along the crackling jaws." 

The implement employed by the claseic slugger in tliede anricle-orack- 
.ing feats wafi the ct'iitas, a fnrmii]ablc> gauntlet composed uf thonga of 
Iteveral tbicknesseii of raw hide f^trungly fiutcned together and loaded 
with lead, iron, or braas, and bonnd to the arm by thongs. Fonr 
Tarietiea of this crushing implement are known to have been in use, 
the least deadly being more dangerous even than the modern asBassiD's 
" brass knuckles/' and capable of adniiui£tering a fatal blow. These 
murderous weapons were knovrn to Virgil ad the "gloves of death." 
Paulus ^^geuita refers to the aural injuries produced by this weapon 
as contusions of the oar, and Hippocrates duscribed them as fractures 
of the anricte, adding that the injury was a common one in his day. 
" The combat with the cestus," he says, " was a favorite amusement 
of the ancients, and a blow about the eara was reckoned a master- 
stroke, eomcjtimcs being fatal." At a later date the aropbotides, a 
belmeto^beadguard, was worn to protinit the temporal bones, arteries, 
and ears. It was roni^tructfil with thongs and ligatures made of the 
bides of bulls, studded with knobs ot iron, and thickly quilted inside 
to dull the concussion of blows. The pugilists and the pancratiastes, 
armed with the ccstus, were in the habit of producing surh disfigure- 
ment of the ears that it became a customary plastic ornament in an- 
tique sculpture, which thus affords abundant evidence of the results 
of these practices: for c.tam]>lc, the heads of Uercules, Pollus, Hec- 
tor, and otlier warriors have beeu represented with ears having this 
typical deformity of ancient contestants.' 

The ancient custom of boxing has been continued by the Anglo- 
Saxon race, especially iu Great Britain, where Torn long time past it 
has been encouraged as a national amusement and has a literature of 
its own. During this period of time, however, the unprotected fist 
hu been employed in combat, and the occurrence of the raoro serious 
aural injuries has in consequence diminished. Pugilism has now 
everywhere fallen into disrepute, and its votaries arc principally con- 
fined to low resorts, where the boxers enter the lists with gloved fiats 

■ Vide Guddeo : Haematic Swelling of the Bars of the Innane. Altg. Zott. 
fftr PBychiatrie, Bit. xvii. Med. Criiic, January, 1881. RankingV Atwt,, vol. 

)., p. 48, taei. 
8 



1 li OTHEMATOMA. 

uii4 1(0 tljroujfb the forms of a " mill " for the amnsement of the au- 
AUiW'M. Kvtsti h*ire, however, ve find that some rigoroas blows about 
I^m; UtiVi tin d«friuin<]«d, and the ear is freqaentlj strack, especially 
itt ** I'.rtntufMnnUiT" in which the left ear enffere most. The frequent 
p/unditig of the left auricle in this manner often gires rise to oths- 
rHHt/nna, A yniry considerable number of persons are at present en- 
gttj<(Ml ill tliJH ficc'upation for a livelihood, and most of them have 
<:tiara';U!riHtir:ally df;formed auricles. 

'VUtt Uiriiicricy to violent contests has shown itself in other pastimes 
^UtiTit the ear doeK not always escape injury ; thus Farqnharson' de. 
NcrilNfM MjVeral caKCS of the disease under consideration, coming on 
Nuddcnly, with oval swelling of the auricle, as a consequence of play- 
irif( Ihi) gHrriij of foot-ball at Rugby, where there is much forcible but- 
ting wiLh Lho head in "tight scrimmage." 

tUiohyij, — Of purely traumatic othematoma no mention need 
hit nimhi lioru, but in regard to the origion of the so-called 
idio|mthJc or Kpoiitaiioous variety there has been much difference 
of o|iini()ii. The first description of othiematoma, in which mental 
(ind nthiir iinrvoiiK disturbances play so important a part, was pub- 
\W\m\ (Ifly yuarn ago by Dr. Friedrich Bird,' then connected with 
|,hii imyliim iil Sinlmrg. Dird gave a very good account of six cases 
iiimiiiig iimh^r hiti ohHurviitioii, and drew attention to the intimate re- 
hitluHH (if thii diwiiHo to inwmity. He was, however, at a loss to ac- 
imiiiit for iU origirt, hiiving never traced it to outward injury, but in 
llvii (if hj<4 I'lWOH it iH iKitod thiit there was active congestion of the 
himil. Thn (iiigK''"*'"'"* thrown out by Bird finally received the atten- 
lliiii dfulhi'i' wriltTK: M. Korris, a Frenchman, gave the subject his 
iillniiliiui ill 1H;IH, mill Ion years hitor (1848) the valuable essay on the 
miliJi'Hl hv KiHiu KiHchi'i'' WHS written. The observations of alienists 
Wi'in iiiihniUI.Y liniiliMl to tho otTurrence of the disease in insane por- 
minn i III IH^;', hiiwi'VtT, tin KngUshnmn, Mr. S. Ozier Ward, drew 
lUhMiliMii In lhi« liitlulilY of tlu' montjilly sane to the trouble.* 

NuMi»h»int I'onliiluiih'ns hHVi' Uvn made to the literature of the 
■iilijoot ihiiuiK Iho i>«.il Ihirty years. In lSo8 an interesting paper 

' lliMUli Mtodirtl »l.>mui»l. Vol. n.. p. M. !>"?*. 

' ('inm «riMU'«<(S««Tli»f l»rt»uu»alKm of ihwOutwEarOcconiiiKin Insane 
t'HMiMtia VUrttuoU Un%l. U»«'f«*« »«a W»m«r« Jottinal, B. 19, p. Ml. See 

i>u» OttiUltilMo>v'ttw\vl«t a** S*«l»«i:*»t\Vt*n. n*brt eioM Beoh«Atuug der 
hm»IMiUHt>-»'»t«uUl U't »*mww *.»Joh*u Knukva. AUg. ZtM^ir. f . F&johiat., 
#\v IVtl, HH"*, V 1 VUM»». .VrhOx* * tnuwUaiiM. Aaylttm Jouinal, 1854, 
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waa published bj StifT, "On Simple Sanguineous Cygt of the Eat in 
Lunatics/' ' and in 1859 the distingniiihed labors of M. A. FoviUe 
were made known.' 

It will be found on conanlting the " Index Catalogue of the Library 
of tbc SorgeoD- General's ORico"' that, although incomplete aa yet 
in respect t-o thiii subject, fifteen monogru|>hH and forty-six jonmal 
articlee and other papers pertaining tu otliiemat<)ma wore published 
between the yearn 1846 and 1879 by Gorman, English, Italian and 
Americjin authont. 

One c-aiwiot wiine«8 the intense congestion of the eara, sometimes 
acoompanying great cerebral excitement in the insane, without belief 
in the posEJbilityofspontaneousextraTasation of blood taking place be- 
neath the perichondrium; and it would seem possible that where tissue 
changes, to be immediately referred to, have already taken place in 
the cartilage and periehoudrtum, othicmatoDia may sometimes thus 
■occur. These nutritive changes ju the auricle, believed to pave the 
way for extravasation, no to speak, will tir^it demand our attention. 
They seem to be mainly brought about tlirough the agency of the 
nervous system, although some authoritieR lay much stress on the in- 
fluence of blood ilysorasiaa in producing chsinges in the blood-ressela 
of the part. The weight of evidence, however, leads to the conclu- 
sion that they most frequently de]>ond on a morbid state of the braiu, 
especially on conge^ition of the organ. Functional disturbance of the 
brain, or of the rtM-phro-spinal centre, giving rise* to disorder of the 
Cervical symjmthetic, may, by reason of the dominance thus exercised 
on the vessel regulating nerves distributed to both intercranial ganglia 
and the auricle, sot up hypcnemiu in the former, and vascular changes 
in the latter.* When othematoma occnrs in the course of genera 
paralysis. It would rteem (hat aural congestion took place in conse- 
quence of general degeneration of tliu syiripathetic; and it has beeu 
suggested that in inflammation of the brain the aural disease becomes 
advanUig"ons to the patient, since the hemorrhage in thus spent upon 
the posterior aurieulars, coming from the middle meningeal.* 

>a and F. Med. Chlr. Rev., Vol. xil., pp. ie0-I':4. Am. Ed.. 1858. 

'll«eh«rcheB aur }»» tumeurs Kanguines du pnvillon de I'oreille ches 
alien^a. Ann. Med. -psych., Fnr.. 18.'^9. ». S.. v.. 89(M(ltf. Also: Gaz. iiebd. 
de mad., Par., 1839. vi., 460, 469. Abu: tranttl. Am. J. Inaan., Utica, N. Y., 
16&1MI0, xvi., lM-300. Vide also. Humatume du pavilion de roruille chez UD 
ali6o6. Union mM. dv la Seiuo-inf.. Rouen. ltfT7. xvi., 34. 37. 

* Vol. i.. Qoveruuient Printing Office, Washiiiglon, 1880. 
•Vide Robertson, Olosgow M. J., vol. vii,, July, 1875. 

* Bonnet: Annales Medico-Psychologiques. 1677. A. J. O., vol. I„ p. 68. 
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Bat while centml morbid conditions are juetlj regarded as of great- 
est importance, other imprcssioiifi, propagated by morbid processes in 
other organs through the ayoijmthutic y^'istem, are worthy of consid- 
eration; thus, in the examination ot insane subjecle having this 
affection, the ulmost univerKal prevalence of uasal catarrhs, diseased 
teetbj and, in the female, of uterine di^eaHe, is notable, and it is well 
known that the irritation due to these infinenoes is transmitted 
throngh the iierTen, and may not only exasperat« cerebral difiease 
itself, bnt is liable to also affect the organ of hearing. 

The jiVf disponent 9 believed to have an important relation to oth»< 
matoma reqnire consideration somewhat in detail. 

1. Age.— Othenm&toraa is generally found in adults, although a 
number of cases occurring in children have been observed and re- 
ported by various writers. Langenbeck reports a case o<x;urring in a 
girl, twelve years of age, who was said to lie wUd. Blau' deecribes a 

roase oljserviMl in a gyinnapt, aged fifteen years, where there was no 

psycho- nor neuropathic family history. The case had, it is said, no 

history of truunia, but it is significant that otorrhcea existed. 

iwartze has seen a case in a child fourteen years of age, and Julius 

FErhftrd* speaks of cases arising in nurslings from rough handling or 

injury, canaes from which the writer has never seen the affection 

If the disease ever exists in very young children, ite occurrence 

ams to be quite exceptional. 

A oaee of othiematoma occurring a female child, aged two years, 

waa reported by Wiener,* and which was considered by that author to 

be spontaneous in its origin; no history of trauma could be discovered. 

In r^ard to the appearance of othiematoma in the insane, it may 

Jbo said that insanity is not obnoxious to youth, nor is degeneration of 

the cartilage liable to occur at this early age. 

Contusion of the auricle may, of course, occur at any age. The 
disease has not been, to the writer's knowledge, ever reported in. 
extreme ohl age, whicli wouhl seem to confirm the view that degen- 
eration in structure alone is not a sufficient ciLuse, but that its occur- 
rence must'be looked for in the active period belwfou adolescence 
and the decline of life. 

2. i^w.— Writers are generally in accord res^wcting the greater fre- 
quency of othu^matoma in the mule. Mr. Nicol,' who examined tho 



' Arch. f. Ohrenheilk., B. xix.. Hft. 4. pp. 208, 204. 
' Vortrfige flber die Krankheitcn ties Ohrea. p. I'd'i. Leipzig, 1875. 
' Richmond and Loiiibvilte Med. Journal, vol. xzii., p. 16. 
• OihaetQfrtoma, or the Asylum Ear. B. and F. Mtd. Cliir. Rev., No. xcL, 
July, 1870. 
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Mtn 'ft IK tumnu\HT%\A*: nnmber of the innuite^ of the Sassex AstIqid, 
iiniw\ in %i of Ihftrn more or leM deformity of the aaricle, in sereral 
of Hi«m th'f (I'lntMtt; \mng in progresi. Of the TOO patients in the 
iriNlildtiort, a wom<jn only were affected. Of the V49 asylum patients 
tttttm'iutul by Htiff, viz., 134 men and 125 women, he found the carti- 
Ift^n "f tl'" "fti* wre or leM thickened in IT, probably the results of 
(rlliMtrriHtomH; of thew;, 12 were males and 5 were females. In the six 
rnmn n'|K>rt(jd by Dr. Bird,' all of them were females. 

l«<iMiiox ItrowriR * examined 1,434 cases in the West Riding Asylum, 
707 of irlir»m wnnj males, and 717 were females. He found that of 
lliii ii'i pfitK'ritM affected, 24 were males and 8 were females, making 
W.'AU \wr c.nul of the males and 1.11 per cent of the females affected — 
nn iivnriiK" "' ^■''^^ pc ^c"^* ^' Foville, in alluding to this subject, 
MayM thil iiffiiction occurs most frequently in males. Hun* reports 24 
mm» (if Ihii diMiUHO, 23 of them being males and 1 of them a female. 
The wrilnr himwlf found in the statistics kindly furnished him by 
(ho ntiickwiiirH and Ward's Island Institutions for the Insane (see 
tttliloM 1. niul IF.), that among 1,309 females, 16 cases of othiematoma 
wort* found, while in 1,200 males, 14 cases were found, this incluEive 
itf wirn pniviinmly affected, as shown by deformity of the auricle, and 
iltitm> ill prognHH at the time the examinations were made. 

Thtit HhuWN a poroontHge of 1.14 in females, and 1.10 in males. It 
will tliUN ho MHtn that the greater number of cases occurred among 
roniiOrH. Tin* wri(i>r, however, would refer here to the table (page 
IM) of It oiw»t« ohw»rvod by him, occurring in mentally sane persons. 
It wrill Ih» noon thtit of this number, but one was a female. In the 
ttptnion of itonto nliotiitttrt rotnalo lunatics are more violent than males, 
rtttd llio nlmorvrttionn of Or. Huoke, of the Asylum at London, 
rniindrt, ttouM nwm to verify such a belief. In a recent report, in 
tvfon-inft lo (ho n^iitntint roquiretl in an average population of 372 
nww »n«l H04 womoit. ho s.-iys that ^5 men were restrained and 
tiivluitotl l,o;i> hours, and r»S women ^0,324 hours. The reporter 
itffoin n*^ oxplrtimtittn for thi^. but $i«te$ that, on the whole, females 
rtiv H»oiv uumaiiAjifi^blo than malos. 

\\ otuou A1V Miul to enjoy (vnsidonible immunity from the general 
ivmnlxmn of (ho inMno. aud »s^n«si«ontly to e^ape the frequent par- 
ovMimnof ovoitomont whivh .'h«niv*torito ihi? phase of mental disease. 
On (hoolhoi \\A\\y\. womon *t\' subjtvt i^^a monthly aggravation of 

• ^^ilWM»*iomn. ,4 ih*- ^ftM'ft*' K*r >V*M 1».i)nc Loaanc A^lam Bfports, 
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symptoms during ttie ineu^trual period, dncc the meDtally saue even 
are more ira«ciblB and nervona at this timu. 

Tho trt'iitniflnt of femnle IlIl;atK^s, moreover, in more gentlfl than 
that of male^, sinoo their atteiiilantti aro usually of their own sex, ani] 
lees liablo than male nurses to injure the ear in handling violent and 
idiotic patient.4. The ears of a female are somewhat protected by 
their hair and licad-drcssiogs. 

3. Cachexia. — A dyscrasia commonly attends cerebral disturlwinces 
in both insane and intemperate pprsona, and aUhongh othiematoma by 
no meiuiB always apjtears in snliject^ when the bodily health is most 
impaired, yet must we not entirely ignore a perversion of general 
nntrition, since thitt state may l>e in some degree predisposing. The 
scorbutic or rhenmic diathesis, or chronic nlcoholtsm may thus tend 
to impair the texture of the eouts, when laceration of the blood-ves- 
«eUof tlie cartilage and perichondrium would more readily take place 
in passive hemorrhages occurring under undue excitement. Thus Dr. 
Wallis,' superintending physioian of the Insane Asylum at New 
Buppen> assumes a cachectic condition in conjunction with trauma as 
composing the etiological factors in othsBmatoma. 

Cauaative {tranmntic) agencies. — In the mentally sane the affection 
is most commonly met with among prizc-Sghters, gymnasts, persons 
^ven to violent sports, and among drunken and disorderly persons, 
where blows and falls are frequent. 

As regards the insane there has existed ronoh diversity among 
writers as to the cause. M. Boutcille, who does not absolutely reject 
the influence of predisposing causet<, believes that otho^matoma never 
appears without violence to the auricle, and, in alluding to an epi- 
demic of othamatoma which occurred at Lyons in 1870, states that the 
tronhlo disappeared by simply changing attendants.' But it is be- 
lieved that the ear is now less frequently injured by violence than 
formerly, since mechanical restraints are less in vogue, and an ameli- 
oration in tho general management of the insane has gradually taken 
place. Not long ago it was not unusual for attendants to lead resist- 
ing patients by the ear, and otherwise maltreat the organ. 

In some of the Institutions fur the insane where the writer has 
made inquiries concerning the prevalence of othatmatonia, It would 
seem to bo of infrequent occurrence; in one asylum a case had not 
been observed in ** three or four years,*' and in respect to this matter 

' Med. ZeituDR, herauagegeb^n Ton dera Verein fOr HeJlkundein Preussen, 
1844. No. 32. p. 147. Ibi.I.. 1845. No. 45. p. 21 1. 
■ AnnaJoa UMico-PfychoIoKiques, Juillet. 1878. Ab«t. A. J. O., vol. i., p. 69. 
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in another institution the aoperintondent writes that the case books 
show that the " phenomenon has been regarded as a curious incident 
worthy of mention, but without gufllcient importance iu tlie history 
of the iusanc indiTtdual to merit description." 

From ft careful study of the snbject the author has come to believe 
that othffimutoma is almuf^t always due to riolence infticted upon the 
auricle. Asylum superintendents, however, have been on the whole, 
perhaps, rather disposed to uuderralue the importance of mechanical 
causes, cdncc it might be conetrncted to imply undue restraint or 
rudeness in the mauagement of their patients. 

It is true that the trouble does not always supervene during^ 
{utruxysms of violence, but it is difficult or impossible even to trace 
physical injury iu all cases, or to sliow per contra that the violent 
patients have not injured themselves. Lnnatics themaeWes injure 
their ears by self-in dieted blows. The extent to which this is carried 
by these nnfortunate people, whose ears are, as a matter of fact, 
much \e*a sensitive than normal, is much greater than would aeom 
poiwiblo to any one unfamiliar with their habits. It is not un- 
common for any one to strike with the ftst upon a region of the 
body where a morbid process gives rise to slight pain, and even sano 
persons pull and rnb the auricle violently under certain conditions. 
The insane carry this much farther, especially when under excitement. 
One should not lose sight of the fact that the iusanc are liable to ex- 
perience much discomfort in the ears from diseases of the organ, to 
many of which they are particularly subject, but delusions and hat- 
IncinatiuQs are frequently so associated with tinnitns aarium and 
tutophonia that the patient's attention is continually drawn to the 
ear. They have delusions rci^pci-tiiig the presence of persons and 
things in the head, and conceruiug fancied attempl« of '"evil spirits'* 
to gain admission thereto; they are iu constant dread wheu awake, 
because of the abusive and thrt*at:ening language which they imagine, 
to bo spoken into the ears. Fre<iucntly the patient's words become 
autophonous when the cars and head seem '* empty " or " cavemouB "; 
it then becomes yet more difhcult for the patient to not imagine or 
believe that abominable and dangerous occupants have taken poeses- 
sion of the disordereil and void dormitory of the mind. Autophonia, 
which is an expression intended hero to embrace the various forms, 
of tinnitus as well as autophonous vocal and respiratory sounds, gives 
rJN to hallucinations iu mentally sane subjects even, especially in thft 
aged and feeble. 

Worthy of rneiitioD in this connection is the distressing itching 
and bnrning sometimes set np in the ear in neurotic subjects, reUef 
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from which is songht by constantly pulling, pounding, rubbing, and 
pinching the external parts. The writer has known sane persons to 
endeavor to get some relief from the torture of pruritus of the ear 
by treating the organ with much violeneo ; a lady under hia care at 
the one time often found herself involuntarily scratching the auricle 
an<l temple on account of "creeping sensjitions *' in the ear, and 
another patient^ a clergyman, had the habit of thrusting a large pin 
deep down into the external auditory canal to scratch the parts ; he 
kIm) rubbed the auricle at times until it became intensely injected. 

Lunatics often thrust objects like wool, rags, etc., into the ex- 
ternal auditory canal to get rid of disagreeable noises in the cars and 
bead. The organ is frequently injured in this way ; the author has, 
for example, seen a ca^e where much damage was inflicted by 
tbmst.ing the rough end of a china doll's leg intc the ear, and in 
another instance, a large abHcess was produced on the inner surface 
of the aariclc by rubbing and contusing it with a stone. In some 
instances, the insane strike the head against some object with great 
Tioleuce, the injuries thus produced leaving the auricles abraded and 
scratched : others thrust their foretlngers into the ears and furiously 
shake and pull the i)rguui«— iu uue case seen a papillary growt]i had 
developed at the entrance of the exteniul auditory canal on one side 
in consefinence, and both auricles were greatly enlarged. 

It will thus be seen that insane persons very frequently have 
a fancy that the organ of hearing constitutes the portal of the 
mind, and we need not wonder, therefore, that it is so frequently as- 
sailed. 

Among other numerous caiises may also be enumerated the violent 
movementa of certain insane persons when in bod ; their pillows, 
frequently coneisiing of materials no softer than straw or husks, are 
liable to injure their eartj, especially during their struggles under 
restraint. Aguiu, when forcibly fed, while the head is held in the 
strong embrace of the nurttc, the cars arc liable to iujury. Insane 
paralytics, if allowed to remain too long without change in position, 
may suffer from an interference ttx the process of nutrition on account 
of iho nndue pressure upon the ear. Sloughing of the auricle from 
long-continued pressure in lying upon the organ in cases of fever not 
nnfrequently occurs in the mentally sane.' 

Othaematoma has been described by writers on the ear as due to 
bites, burns, dentition, etc. Urbantschitsch' reports the case of a 



> Williams' Treatine on tbe Ear, p. 103. London. 1840, 
' Letirbucli. p. 8t). 
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wofOfln wberc both can were believed to be thus aflfected by a bite of 
«oin« kind, and Kipp' reports Ihe case of a child, comtidered to bo 
tbDi affected, where both aaricles wpre injared bv a bnm. Comb 
auppowd to bo dao to dentition are related hy Frank,* who sajrs: 
" I)oring dentition, this oondiiion is often observed to occur, nsuallj 
in WKifulonM subjects." The writer, whose experience in this 
dbeaio hu been considerable, has never teen othieniatoma ariee 
from any of these causes, and it seems probable that in some of 
thtm ni \v.mt phlegmonous inflammation only may have been 
pnwint. 

In reviewing the causes of othmmntoma, it would seem that it 
has no special preference for either sex or for any one form of 
insanity, and that it may be produced in the mentally sane by 
rijtittntr'fn nl iho auricle. That it depends almost exclusively 
upon traumatic iuilucucea in all cases seems a warrantable deduc- 
tion. 

From the examination in his own pnintice of a very considerable 
niinil>er of cmscm of othematoma occurring in both mentully sunc and 
iniuino inbjects, and consisting of cases in progress as well as where 
KOOTory had takou place, the writer entertains no doubt in his own 
mind » to the univermil und immediate precedcnet of trauma in every 
in it a nee. 

Orcurrence. — The more frofjuent oocnrrenoe of othiematoma in the 
left unr lias been the subject of much speculation. Stiff* drew at- 
iontion to this pn<fen!nco; ho found that in IT caaoe the left cur waa 
afTc'cted in G ctisoa, the right ear in 4, and both ears in 7. Of the 24 
raws reported by I^nnox Hrowne, the left ear wa* affected in 19, the 
right car in 'I, and both ears in 11; when both ears were affected the 
left was flrst attjirkrd. The experience of some observers has been 
llu< revorae of the authorities above quoted; thus Hun,* in his 24 
riuus found (lie right ear to be the aeat of the trouble in 9 cases, the 
Ifft in n, both curs in % and in one the history was incomplete in this 
ftganl. In the-eattoo where l>oth ears were affected it is not stated 
wliif'h tildi' wiiH tirsi nttncked. 

Tlir gn'alor fm)nemy of oocurrcnce in the left ear does not 
til bolit gtMMl in Iho mentally wme (see Ubie of the author's caaee, 
Iftll, wilh the exception of pugilists, who more freqnently contuse 
Ihe loft auricle. 

' Trans. A. O. 8oc., IWT. p. Tf. 
■ OhRnkr«nkh«itefl. p. 9IS. 
■Loccit. 
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V'^srioQs theories havo been advanced in explanatton of this peculiar 
mftoifestation. Thus it has be«u suggested that the ucur positioa 
of the left CHfotid artery to the huart affords a more direct blood 
sapply to the left ear, and that, rurthermorf, the left pinna i» often- 
est afTeeted, he<;au8e pulling or striking t}iA organ is more liable 
to be done with the right hand, the left ear receiving the injury. 
The left ear, it is said, is also more liable to injury than the 
right in forcible feeding, since in holding the patient the arm of 
the curse usually presses it with more or less violence against the 
h«ad.' 

An explanation of the greater frequency of left-sjdod otbfemutoma^ 
however, must be ikjught in aome other directiou, since the above 
apply mainly to mechanical agencies only. It seems probable that 
gome VRry intraimient influence must exist to cause the tronble to ap- 
pear 80 frequently on the left side, and could this be discovered, 
much light would doubtlessly bo thrown not only on the etiology of 
othteroatoniB, but also on other aural diseases. It lias occurred to the 
writer that probably some voso-motor influence might be found to 
lie at the bottom of the difficulty. It la a fact that unilateral 
sweating about IhH head is not an uncommon occurrence ; and, 
moreover, in bilateral chronic catarrli the left ear is seemingly much 
more rapidly invaded than the right in a notable number of instances 
— a condition due, in all probability, to some vaeo motor disturbance 
whereby the nutritive pr4K>eas h interfered with much more on the 
left than ou the right side. While this agency may be found to lie 
in some cerebral or cerobro- spinal condition, there exists a prominent 
irregularity in the distribution of the sympathetic nerves which it 
occurs to the writer might bring abont such a result. Reference is 
had to the peculiar arrangement of the nerves extending upward 
from the cardiac plexus to the two sides of the head. According to 
anatomists there is to be found here an Important irregularity. 
Thus, while an unvarying connection is maintained with the right 
side through the superior cervical ganglion, a comparatively im- 
perfect and varying connection exists on the left side— the left su- 
perior cardiac nerve and the inferior cardiac branch of the pneumo- 
gastric only occasionally affording communication between the cardiao 
plexus and the left superior cervical ganglion. 

Of course, other but less direct communications exist, which bring 
the cardiac plexus into relationship with the left ear, nevertheless 
the asymmetrical distribution above deacribed might be the means of 

' The writer's att«ntton wua drawn to this latter explanation t^ Dr. Craig,. 
AsaiBtaiit Surgeon, New York Asylum for the Insane. 
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diminishing the vaso-motor dominance, in respect to the circulati 
in the left cur. (rnintiiig the correctness of the hypothesis, whic 
tiowever, is by no mcanu held la be iDdispntablo. the disparity iu the 
Tascnlnrily of the two ears would finally produce distinguishing 
nntritivc changes in the tiaaues of the parts — alterationa espenially 
well Diarkod in the tympanic membranpH In oiiiis vicdia vninrrhnlU 
chronica^ where the membrane of tlie left tympanum will frequently 
be found to bo quite parchment-like and hintroless, while the right 
niembntne is yet in a fairly normal condition. It is thus diflicutt to 
see why nutritive changes may not affect the cartilage of the left oar 
more frequently than the right, and give rise to the greater frequency 
of othaemutoiria on the left eide. 

Otha?matODia is frequently bilateral, very often developing equally 
on both sides. It may<levelop rapidly and disappear again an rapidly 
ae it came. This bilateral invasion ii4 suggc^^tive of central nervous 
origin. 

Paihoiogy. — After what has bwn prcvioasly stated in respect 
this uflcciion, there remains but little to be said concerning \Xa path* 
ology. There seems to bo but little doubt of the existence in many 
lunatics and luobriates of incipient softening and disintegration in 
Ihe tissues of the auricle, which predispose to separation of the pcri- 
chondrinm from the cartilage; tlnit this is always a factor of very 
great importance in the prodnction of othtematoma may well be 
doubted, since the disease is scarcely ever known to occur in advanoed. 
life, when such changes would be greatest, unless mechanical agen- 
cies intervene. The extent to which softening of the cartilage may 
proceed without any symptoms manifesting themtnlrca is not, of 
course, known, but from the followiug extract it is jirobably very 
considerable. Referring to the putliologicul histology of the carti- 
laginous framework of the ear,' Pollak shows that specimens ** which 
were taken from the ears of iiidivitluals who hiid not, so far as he 
could learn, bt-en affected with any form nf mental disease," bad " in 
the cartilagiuous portion of the external meatus, and especially in the 
anlihelix. small nodnles" varying in size "from a mustard-adod to a 
lentil.*' These, when cut open, showed to the naked eye even a de- 
parture from the normal condition of the reticulated cartilage, and 
sections nnrler the microscope were found to be deprived of the fibril- 
lated network in places, and instead there was a structureless mass. 
In some places the breaking-down process was even more marked. 



> Monatsohrift fQr Ohrenheilkunde. July, 1879— Rot. in A. J. O., vol. f., 
30e. 308. 
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Where an actual cavity was made out^ it "lay wholly within themtts 
of eartilage, and at no point was bounded by the [wrichondrinm, 
wbicb everj'where appeared to bp perfectly healtliy." 

Tbese tumors are formed of serum, or Ai^nim and blood, which is 
effused, not nnder the ekin, bnt under the perichondrium detached 
from the cartilage; the contents uto not ordinarily completely liijuid, 
bat are liable to contain fibrous or gelntiniforni clots, which if not 
encnatcd attacli themselTes tu the internal Burfure of the »ar. during 
the process of union between the two surfaces. It was formerly be* 
lierod that the exudation produced a new formation of cartilage, 
lometimos constituting a uniform layer, sometimes small patches 
only, which was the cause of the thickening of the ears. Virchow,' 
howerer, alleges, that the cartilage so commonly found in these cases 
consists of detached portions of greater or less size, which remain ad* 
herent to the perichondrium, uud are uot of new formation. 

A peculiar variety of otha->matnma ought to be mentioned which 
16 not always easily difltingulahable from hyperwrnia, a condition, in 
the writer's experience, only met with in the insane, where it is 
probably dne to protracted and violent rubbing of the auricle. Any 
portion of the perichondrium may be involved, but it is usually 
limited to a small space. Thicktming is often scarcely observable, 
and to the feel it is not "doughy." The deep-seated nature of the 
inflamed or congested region, however, may be discovered by stretch- 
ing out the auricle between the observer's eye and a strong light. 
The effusion is not sufficient to form a tumor; saoh cases seem to 
.present the characteristics of the first stage of othematoma. Case V. 
is an example of this couditiou. 

These sanguineous cysts, as they are sometimes called, may bo limited 
to a slight extravasation scarcely distinguishable from deep conges- 
tion, or they may consist in a tumor of greater or less dimensions. 
The tumor, although uot always consecutive to an inflammatory 
process (as in immediate extravasation from traumatic laceration), is, 
lovever, usually characterized by more or less iuflummatiou of the 
cartilage and perichondrium of the ear, and by the sudden escape of 
sanguineous fluid buLwevu thb cartilage and perichondrium, and, it is 
'said, into the substance of the cartilage itself. The size of the tumor 
varies from that of a Lima bean to an egg; its formation is usually 
rapid, and the contents, at first tluid, show a marked tendency to be- 
come clotted, and qnite often, unless incised, spontaneous rupture 
takes place. 

' Pathologie des Tumenrs, vol, ii. .Paris, 1S07. 
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Id the milder attacks, cxtrAv&satiou is so flight thnt it has been 
characterizrd as u serous tt-detua. 

Generally the outlines of tlic enter surface of the pinna, formed by 
the.folditiga of tbo cartilage, arc more or less obliterated, according 
to tlie exfeut of the tumor; where tliere were ridges and depressions 
before, the surface will be smooth, and usually convex even. 

The exudation altvuys takes place, as far as the writer^s own experi- 
ence goee, on the outer enrfaco of the pinu^ and seldom affects the 
inner surface at any period of the disease. The svelling la most 
cases begins near the superior border of the pinna, but It mav bhow 
itself on any portion of the exterior surface, including the concha. 
The lobule U never ilireclly affected^ since it contains do cartilages, and 
the cartilaginooB portion of the external auditory canal is seldom in- 
volved. The tragus seems to enjoy entire immunity from attacks. 

This selection of the outer surface of the auricle seems to be owing 
to the greater vascularity of this region, upon which the branches of 
the anterior and posterior auricular arteries ramify and anastomose, 
and to the fact that it almost invariably receives the impact, when the 
auricle is struck, with greatest force. Where there is an inflamma- 
tory movemeut in the parts, the connective tissue on the inner surface 
of the pinna may become the scat of suppurative action, and an al>8ces 
may form; or, should perforation of the cartilage take place, the coq- 
tcuts of the tumor may pass through from the anterior cyst, separating 
the perichondrium from the cartilage on the inner surface, and escape 
into the connective tissue even. 

Symptoms and Course.Subjective symptoms ore osuully present 
where occlusion of the external auditory meatus is produced by 
swelling of the concha; they consist in deafness— due to closure of the 
canal — and tinnitus aurinm — from increased tension of the membrana 
tytnpani. The extent of these symptoms in lunatics cannot with 
accuracy be determined. 

In the beginning of an attack, and during its progress, the patient 
•ooMtimes experiences a feeling of beat in the affected organ, like the 
extreme congestion due to flushing; in the insane, however, precar- 
•onr ngns are not likc-iy to be reported. 

When the invasion takes place, the affected region usually presoats 
ft hypersemic appearance; frequently there is in lunatics a very decided 
low of blood toward the head, producing great capillary turgesoence 
of the face, ears, and eyes; in some instances an effusion of blood 
bVDCAth the conjunctiva of the eye has been known to occur simul- 
teocooalv with the appearance of the othtematonia. In the more 
•evere cases, where the characteristic effusion takes place rapidly with 
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inflammatory action, there is often an clevHtlon of temperature; and 
in nearly all inBtuncos the intej(unacDt asaumcs a bluish or purplish 
hue. The affected orguu is seldom very painful, even where the 
tumor is greatly distended or roughly handled, Pi^jterially in boxers and 
lanaticv, whcru the parttt have l>Mn subject to rough treatment from 
repeated contOHions; in the latter, lutwever, the e-ars are wanting in 
aenaibility at all tiine«. The K'riter hfis, however, frequently observed 
that senBibility is very much exalted in aome cases occnrring in sane 
persons. 

Othstmatomn occurring in pugilists differs in no respect from that 
found in lunatJea, its progress being influenced by the general cun- 
dition and habits of the patient in both iustaucea. 

The retro-nctire consequenceii of this local trouble in the insane 
need not be conttidercd bore, yet it is worthy of note that the 
posterior anricnlar artery, through one of ite branches, the stylo- 
maetoid. communicatee with the middle meningeal by anastomosis, 
thoB establishing a significant and important rcliitionship between 
the ear and the meninges of the brain. In the meutalty sane 
this becomes a factor of serious import, and should not be over- 
Ifwked: besides, more or legs general nervous sympathy may exist in 
sane patients. 

Parts contiguous to the ear are sometimes implicated in an exten- 
sion of the inflammatory process; neuralgia niiiy be kiudled into 
aotion, and general febrile action may supcrvcuc. Whilst otha;ma- 
toma may bu produced by disease or wounding of the cartilage of the 
extenial anditory canal, it seldom extends itself to these parts from 
the ])inna; and the middlW ear, so far as is known to the writer at 
least, has never Iwon invaded by an extensive inroad of the inflamma- 
tory procpfiR. 

The progress of the tumor varies very much ; it may rise to a con- 
siderable size in the course of a few hours, and when first seen may 
bo as large as an almond or a walnut. Sometimes the distontiea 
continues to progress rapidly, the wallti bfeomiug tliiunor in conse- 
quence of the stretching, until, finally, in the worst cases, they under- 
go spontaneous ruptnre unless relieved by an operation. In asylum 
cases it ii* not unusual to allow the cyst to burst in this manner; thus 
of the twenty-four cases reported by Hun, flftcen ruptured spontane- 
ously ; in one of them, the left ear burst on the twelfth day at the 
upper part of the concha, while the patient was sitting in a chair, 
and the contents "were thrown to the ceiling, a distance of twelve 
feet, BO as to ataiu the plaster." 

These tumors are, however, frequently without some of the symp- 
9 




toms of inflammatory action, pafising througb all of the stages of 
the dieeose without either beat or pain being experienced by the 
patient. This variety manifetits a dispusition to develop slowly, aud 
has a t«Qdejicy to spi-eud itself laterally ratlier than in thickuesri, a» 
in f^ase I. 

The contents of tbe tumor, even when at firet Keroiis, usually 
become Bero-wingu indent sooner or later. In some instances, how- 
over, the serous character continues throughout. In most coses an 
early formation of coagula takes place in the tumor, which, not being 
reabsorbed, increases ensuing deformity. In the milder furtii of the 
affection, aometimea described as ''(edentalouii," but little Gbroas 
tissue remaini!, re-absorptiou being mure complete ; such caae» seem 
to pans through all of the stages with but moderate inBammatory 
action. 

The wound which affords an outlet for the ooutents of these cysts, 
when they require any, whether from puncture or due to spontane- 
ous rupture, has no tendency to r^^main open, and the cavity, 
therefore, sometimes refills in the course of a few hours ; on tbe other 
hand, iu eertatn cases the cyst poars out fluid so rapidly that a dis- 
charge constantly trickles down from the opening, thus preventing 
the wound from closing. 

The duration of othicmatoma will of course vary greatly, depending 
as it does ou the severity of the case, the rapidity of reabsorption, 
and tlie habit? of the patient ; thus in lunatics, inebriates, aud 
boxers the organ is liable to repeated contuftions, giving rise to aggra- 
vations which may retard the cure. Sometimes reabsorption comes 
to n stand-^till, and u cunttiderable tumor mniains for an indefinite 
period of time. Case 11. is one of this kind which was seen by the 
writer. 

Termination. — In a very considerable number of cases the disease 
will terminate spontaneously in from four to eight weeks, depending 
somewhat on the extent of periclioudrium affected and the quantity 
of the effusion; othematoma, however, cannot be said to have any 
regular course where it occurs in irresponsible or uncontrollable pa- 
tients. It will be found that among any considerable collection of 
lunatics or prize-fighters, no very small number have their ears more 
or less deformed by previous attacks itf otha'matoma. In some 
lunatics, where well-marked deformity presents itself in one auricle, 
the other will be found so slightly deranged as to be liable to escape 
deteL'tton altogether unless closely scrutinized, and in others scarcely 
any observable thickening will be found in the affected oi^an, the 
deeper coloring alone affording evidence to the eye, whilst the slight 
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induraiioi), thiokfnJDg, and immobility of tho skin nrc not to be 
detect'Od without careftil handling. 

It ewsms cxccodiii^fly probsbic that, in fertaio cases wliore the alien* 
ist is in doubt aa to the sanity of a patient, Taluabk- eonfirmatory 
evidence of previons mental trouble might ha obtained by an exami- 
uation of the ears. Whern the dnformity is great, in conse^jnence of 
an oxteiitrive area of cartilage having been expopwl by detachment of 
it8 periohoudrinm» the skin on the outer surface will nsiially bo found 
lobe immorable, whilst that on the inner surfaco remains uncliangod. 
In these coses the concha is liable to be much reduced in dimonsioner 
its posterior w^ll being oftou so much thickened that a narrow ver- 
tical filit only remaiiiH in front of the meatus extemus, preventing 
the iuLroduction of any but a apeculum of the iimallest size. It is 
scarcely necesBary to add that the deformity arising from othematoma 
ia not influenced by the mental condition of the patient. 

The characteristic deformitv resulting from otha^tuatoma ia well 
Bhown in Cases VI., Vll., VIU., IX., X. 

In its regressive course, the contents of the tumor are gradually 
reabsorbed or a puncture gives them exit, the surfaces gradually oomti 
in contact, and the outlines of tfie cartilage begin to reappear, but 
more or less altered in diatinctiiess. If obliteration of the carity is 
iMXomplishcd by a moderate exudation of lymph uniting its walls, 
the deformity will bo slight, especially if the tumor )iu£ l>een hut 
moderately distended by fluid. On the other hand, where the |wri. 
chondrium has been greatly stretched by extreme distention of the sac, 
it contntcts upon itself as reahsorptinn taken place, and adaptation {.o 
the cartilage as l)ofore cannot occur; the misshappen appearance of the 
cartilage increases with the continned contraction during the process 
of adhesion. The ear finally becomes indurated, and the skin on its 
outer surface is immovable, and follows tlic outlines of the distorted 
cartilage underneath. Sometimes the organized lymph which ob- 
literateii the cavity enormously increases the thickness of the auricle, 
an example of which condition is shown in Fig. 24. Where a thiu plastic 
layer only intervenes finally, as occurred in Case XIV., the auricle is 
likely to be reduced in size, and becuntet) comparatively thin and 
Bhrivelled; in cither case [>ermanent and tihaniKteristic deformity re- 
salts. 

In some cases, where the effusion has been slight or imperceptible 
even, the plastic exudation does not form a layer of any great magni- 
tude, and but little thickening is left behind; the mobility of the 
akin ia less affected, and consequently the ensuing deformity ia 
scarcely recognizable. 
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It should be mentioned, in coueliidiiig these remarks on the p 
gress »nd termination of the diseaae^ that in some cases which the 
writer examined among in^iaTip persons the othn-niatoma vm observed 
at first to make hut slow progess, remaining stutionary cTon for sev- 
eral weeks, wlicn. without any apparent cattac or active iuflammatory 
symptumtj, it wotiH gradually increase iu size. It is extremely pro! 
able that this was caused by some new trauma to tlie auricle. 

Diagnosis. — The *• Asylum Ear'' was, by all ohservers half a cen- 
tury ago, regarded asacnriosity simply, ami even at the present time 
it seems very often to escape attention entirely, or to be merely en- 
tered in asylum case-bowks jis a nondescript phenomenon. It is to bo 
hoped that a want of knowledge in this resi>ect will not long prevail 
vhere the disease is liable to occur, and where treatment may do 
much to ameliorate the condition of the patient. In fact, the want of 
adequate kuowledge in regard to olha;maloma st^eraa scarcely any 
longer excusable when we cooaider the light that has been thrown 
ajH)!! the subject during the |Hiat twenty years by various authors. 

In distingnishing this affection from erysipelas, [ihlegnionous in- 
flammation, frost-bite, bums, eczema, tubercular syphilis, and other 
cutaneous affections, one almost constant causative agency should be 
first sought for, namely, trauma. Whether predisposing cunditious 
lire present or not, the history will give nnmistakuble evidences of 
this factor. There may often be reasons for suppressing the truth; 
persons may desire to conceal the fuct of blows having been admin- 
istered, or they may have been so slight as to have escaped atteotioo 
nevertheless where otha^matomu is susjiccted, iuquirios in this di 
Lion should be diligently pressed. 

The essential nature of the affection depending on a perichondritis 
of the cartilage of the auricle, its existence maybe readily detected 
by examining the contents of the tumor, which will be found to be 
aorons or sero-sanguin()lent. These tumore are usually of rapid for- 
mation, and speedily refill again on being evacuated. It will be found 
that they have well defined and resisting walls, a fact which may be 
determined by exploriug the walls of the tumor with a probe after 
has been iucised or ruptured. 

Abscesses or blood extravasations rarely develop in the scanty oo 
iiective tissue of the auricle, and they are much more limited in di- 
niunsions than othiematoma; their walls, moreover, give way 
moderate distention, and their progress will be found to bo less p 
tracted than the tumors under consideration. 

Suppurative perichondritis bus been alluded to by writers, but p 
is seldom found iu these cysts; extravasatcd blood may. however. 
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p^become putrescent, or % pcrfomlion of the walls uf the cyst may 
afford a communication with an abscess beliind the cartilage of the 
EDricle. or with the deeper parts about its attachment to the tern- 
'poral bone, 

Abscosses. however, may develop in the iiont-aiiriculnr connective 
tiseiio (lurinfT the proj^rcss of eases of markeil inflammatory tendency 
or as a result of contusions. In such cases, or where swelling occurs 
without maturation, an asymmetrical prominence of the auricle 
occurs. C-asc IV. is one in point. 

Id many cases uf otha*matom» the auricle does not stand off from 
the head, the diitea^e being liniitetl to the wing of the ear through- 
out. Parte contiguous to the anricle are alwayx the last to be af - 
fectefl^ if invaded &t all. Ths trouble may be distinguished from 
erysipelas, for which it w.is formerly sometimes taken, by its woll- 
deSned sacculated appctimnce and the absence of superficial changes 
common in erysipelas. Eczema and erysipelas, unlike othtematoma. 
are liable to extend into the external auditory canal, while the latter^ 
ut most, usually, cjcoliides the meatus by the eucroachmeut of its sac. 
The cutaneous aftections mentioned above, moreover, frequently in- 
vade the neighboring parts, especially the inner surface of the auri- 
cle: none of them, however, leave the deformity which rharacterizea 
othEematoma. Ntcvi may resemble othasmatoma very closely in some 
instances. The writer once saw a case of this kind occurring in a 
woman where a large portion of the auricle was involved. The 
niarkeil pulsation antl absence of fluctuation in such a case would 
serve to distinguish it from othiemat'Oma. The age of the patient 
should be considered in arriving at a diagnosis; thus eczema, for 
example, is most frcfjuent in infancy and childhood, whilst othsema- 
toma is more particnlurly a ditjease of adult life. 

PrOflHosig. — This atTeetion i)robiibly has no prognostic value in 
respect to the occnrr«nce, course, or duration of insanity. Thi» 
trouble cannot be said to augur against recovery, since it oc- 

tn in dementia when bodily health is improving, nor is it 
obnoxious to any pnitienlar form of insanity. In Hun's reported 
cuaes, nine of the putieutd died insane in the asylum, nine were dis- 
charged unimprnved, and six remaiuol when the report was made — 
one of them in a stato of dcnicntia. 

Generally the diseaife runs the course already described, without any 
complication that endangers life, although, when extravasated blood 
becomes pnti-esrent, there may be drtiiger of septic puisonins;. 

Hearing undoubredly snffcrs considcrahlo impairment in some caaea 
through the deformity of the outstanding cartilaginous framework of 
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the ear. In the case of a pugilist cxumininl by the writer, whose 
auricle vr&s greatly disfigured, there were periimuciit defects in this 
regard, itppareutly due to the interfercuce with the uormal tendon of 
the ruiuiibraua tyiui)aTii— t'l'Jf Case XX. 

Perurrenrt! of the tumor is, of ooiirse. impossilile. where complete 
obliteration uf the secreting surfaces ha^ occurred, although repeated 
contusions in an auricle previously affected may give rise to more or 
les? inflammation of the orpati. In several prize-tighters examined, 
where cars had been previously the seat of otluetuatonia, u-ouetaut 
bruising of the organ aeemcd to occasion very little local distnrbanoe. 

Trniimenf. — The treatnteiit of coulusioiis of the ears, of conrac, 
attracted the attention of ancient phyiiciuuB. Thn>i Paulas of 
^gina, in treating of these injuries, did not think any treatment 
required; since it was necessary, however, to do something, he 
recommended that a local application of myrrh^ aloes, etc., be 
employed. Hippocrates found that some of these injuries were much 
mure grave in Ihoir uatuie than otiicrs, and he ueema not to have 
found their treatment autisfaclory. Ua shows a want of faith in 
bandiLg(j»4 or cutaplasnis, as he believeil that they favored the forma- 
tioii of al>sceRses andcstablittbed suppunition; the I'ar, indeed, seemed 
to stand in need of sn<;h ajiplications 1pi»k than any other part, and 
none were sometimes good treatment. When suppunition (elTu^ion?) 
threatened, there need be no liaste in mnkiug an incision, fur u/fatt Ih^ 
mailer (?) vas uhsorhed mjnin [itulics the writer's]. Were he forced 
to open it (the tnmnr?) lie preferred transfixiim with a c^iutery, since 
by means of tins method the parts got well soonest, and yet it should 
be well understood that deformity will ensue and the ear be smaller 
than the other if thus burnt through. If an incision were decided on 
it should be freely made on the upper (outer?) side, for, he says, the 
pus (?) is found to be surrounded with a thicker covering than one 
would have snppo^-d. After incisions, which may not always be fol- 
lowed by evacuation of mucus (serum?), cataplasms nnd pleilgeta are 
to be avoided. The true nature of othiematoma was unknown iu the 
time of Hippocrates, and in the treatment of the atfertion he wm 
probably not aware that a separation of the pcrichondriuni from the 
cartilage takes place, and that the detached surfaces supply the serum, 
which he wrongly believed tu consist of mucus. ' 

In the treatment of otlnematonia in insane and intemperate persons, 
among wliom Jl mostly occurs, beaidcs the difficuUie^ encountered in 
controlling the jiclions of the patient, mental disease and intemperate 
habitsexert an unfavorable indueuce. and thus delay recovery. Insane 
persons are more obnoxions to the trouble when under great excite- 




OTn.«:MATOMA. 



135 



m^nt, u in acute dementia; and their violent and regtieBH moTBments 
interfere very much with treatment, whilst pugilists are indiflferent, 
aud generally neglect any advice given them. It i^ ii safe rule in the 
beginning to be iu no haste to interfere uulesa rupture of the sac be 
immineut, aincc iu a certain number of cases a manifest tendency to 
spontaneous recovery exists. 

In laying out any plan of treatment iu this disease, it will be well 
to romernlMT that whatever the supposed cause or cuuih-s may he, we 
have to deal with aperirhondriLin. iu the tntiit merit of which we should 
be guided rather by its charaeier than by its causes. And further- 
more, one should be on their guard in respect to the strong tendency 
to interfere in thc^e casea; this is well e^tpressed in n paper ou the 
subject by Wallis.' This author treated these tumors a£ absccsaes^ 
nnd after incision ihey were poulticed and treated witli stimulating 
lotions, " but almost always with uafaforahle refiuUs — gangrene, aud 
carious destruction of the cartilage, and not rarely death, was the 
end." This experience induced Wallis to fnll back on nutritious 
diet, mild cathartic;^, and the local application of lead wash — in all 
other respects treating the swelling as a hoU me tant/erf. This treat- 
ment, continued for weeks, was successful in a number of caee^. 
Fischer came to the conclusion that eight weeks* treatment alTectfi 
neither the termination nor the duration of the disease, an opinion 
coinciding closely with the one held by llarc^, whose belief was that 
othsematoma is not influenced by any treatment, but usually remains 
for about four moutbe. In regard to the views above cited, however, 
it should be said that the fatal results alluded to by Wallis are quite 
exceptional, similar oxperieaces being unknown to other writers, 
while Fischer and Xfarce seem to have carried the BX[>eeta?it plan too 
far, since no treatment is not good practice in all cases. 

In its aggressive stage the observer is seldom otTered an opportnnity 
to take cognizance of the incipient symptoms. Usually a ttimor is 
already found to exist, and the first consideration will then be to 
limit its extension, if possible. It it is found that the quantity of 
the serous or scro sanguinolcnt exudation la not great, we may pre- 
scribe ri!st for the patient, and administer small doses of the tincture 
of aconite root with a view to arrest the activity of the circulation 
of blood about the head. I^ocally the affected region, aud beyond 
even, may be enveloped with a coating of collodion, the gentle and 
uniform pressure produced by its contraction acting as a compress, 
and thus promoting absorption. 

' Loc. cit. 
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Case XI. if* a good illiigtration of the treaimeiit and progress in a 
caae of thin kinij. 

RcsBbsorption ie Bometimes retard^] by the general condition of the 
patient, and it is alleged by some anthorsthat a comparatively soanty 
distribution of lymphatics characterizes this region. Whenever this 
tendency manifests ilaelf. it will be well to employ measures likely to 
hasten reabsorption. We may act on the preauuiption here that the 
inflammutury reaction frequently attending tbe regressive stage ia 
wanting or inefficient, und proceed toomploy moiisage or prest»urc. In 
the writer's own experienoe, the latter has been generally unsatis- 
factory. 

The massage treatment consists in pressing and rolling the affected 
portion of the pinna between the thumb and forefinger for some min- 
Dtes or more at a time. This ninuipulation is usually anattonded by 
pain, and. moreover, has this advantage, that it can, when necc«sary,, 
be entrusted to sane patients themselves. At ftrst it may be practised 
once or twice daily, and afterward more frequently, the length of each 
stance being extended as treatment progresses. 

The behavior of these tumors nnder continued and even severe 
brnisings is instructive. The writer's observations of othfematomata 
in pugilists demonstrated the fuct that recovery Is not impossible 
nnder apparently unfarunible conditions, although it should be added 
that nnsightly deformity remained. 

In resorting to methods ealcnlat^d to increase absorption, however, 
care nmst be exercised lest tliey increase unduly the local irritation. 
iu relation to thi$ matter, the following paragraph i» enggestive : 
" Physiologically the membrane of serous cavities secretes a scroua 
flnid, which is taken up again by the vessels with great facility ; this 
faculty of reabsorption is demonslrated by the rapid disappearance of 
injectetl fluid.-t. Rut if tho serons membrane is indamed^ the re- 
absorption of an injectec] Huid is impossible (KindlleiKch). and the irri- 
tation of the serous membrane determines an abundant secretion. 
Even a slight irrtt;ilton is sufficient to transform a serous bursa into a 
cystic cavity. 8ueh a transformation of a subcutaneous serous bursa 
is known as a hygrumay and may be called a tumor because of it^ ten- 
dency to iHTsisl indetinitely.** ' If extravasation in the beginning 
goes on rapidly, threatening to denude the cjirtilage more and more, 
or where reabsorption comes to a standstill, an aspirating needle may 
be inaerted into its most dependent part and the fluid evacuated ; th» 
subsequent treatment should then consist in the methods already 

■ Comil aod Ranvier : PtHhologlcal Histology, pp. 167. 168. Philadelphia^ 
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recommended. The evacuation of fluid may be repeated as often as 
tbe sao reBlle. The operation can nBiiaJly be performed with the 
ordinary hypodermic syringe. 

When the tumor is large and contains aconsiderablo clot, it is beet 
to make au tQcisiun luriec euougli Lo permit the contents, including 
the clot, tu e«ea[>e ; &ud> since the tumor is atmuatstire to refill aguln, 
a silk seton may be passed through the ojwning thus made and 
brought out again, above, to insure drainage. The wounds, having a 
strong tendency to reunite, should be kept open by occasionally 
drawing the scton through the tumor whilst pressing out the con- 
tents. As soon as the secretion lessens, its removal will be best 
accoroplished by aspiration. It was formerly recommended to bring 
about adhesive inflammation by keeping up irritation with the seton^ 
but tliid can be much bellftr accomplished by massage. 

When the above treatment is judiciously employed we may expeot 
to witness a gradual diminution of the tumor and complete reabsorp- 
tion of the fluid in three or four weeks ; and, moreover, it is believed 
that much leea disfigurement will ensue than occurs in caites allowed 
to run their course without such aid. The longer an actively pro- 
gressin^i: tn mor is permitted to go on toward spontaneous rupture, the 
greater will be the soparation of the perictioudrium from tbe carti- 
lage, and can8e<iuentty the greater tlie ensuing deformity. 

Sometimes it happens that the regressive stage runs on into a 
chronic condition, and the walls of the cyst fail to unite, or else a 
permanent sinus remaiDs. Under these circumstances, it will bo 
necessary to destroy the secreting surface of the cyst. This may be 
accomplished either by the application of escharotics or irritants to 
the walls of the cysl. In regard to the selection of an irritant for this 
purpoec, none has been found equal to a strong solution of iodine in 
the author's experience. A free incision into the tumor should be 
niaile. the cavity cleaned out, and its surface freely painted with 
Churchill's solution of iodine. 

The walls of the tumor arc afterward tu be kept in contact by pres- 
sure. The iujeeti'ou of small quantities of the tincture of iodine into 
theao tumors Uns proved to he temporizing and unsncceiwfu]. Case 
II. is an example of tlio advantages of the? method recommended 
above. AVhen the operation already described fails, or for any reason 
seems inadvisjible, the surface of the walls of the tumor may be 
abraded throughout with the fenestrated cutting scraper, as in 
Case III. Where any projecting edges or sharp folds of the cartilage 
prevent the walls coraiug together, tht-y may, where the correcting 
of deformity is desired, bo extirpated by dissection. 
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After the operation, the wa\U should bo kept in contact by bandag- 
ing {pre*inre). Tn the writer's experienre. otoplastic operations can 
be performed with considentble freedom in these cases without fear 
of unduo reactive inflammation, the wounds healing readily in the 
insane, eron whore low recuperative action might be expected to 
exist. 

The casea which ai-e given below, occurring both in the mentally 
wine and in tlie iniiune, while showing that the affection lit ob- 
noiions to both claHses, teach ua at the name time that the trouble 
in the latter i^ subject to inlluences which usually render ita manf^* 
ment more difficult than in the former. In the treatment of othse- 
niatoma in the insane, it would he well to keep m mind that, 
subsequently to the period of greatest local congestion, there id very 
often, probably, ft (/tfrrtfffi«c in the temperature uf the auricle, which 
may be due to more or less conipleLi; re^toratiou of vaao^motor domin- 
ance, a ennditton scarcely dislinguishuble lo the eye from active 
turgeHCence, although to the touch the parts are cold even. The 
writer had no opportunity to teat this matter by thermometrioal ob- 
«t»rvfttions, and is, therefore, unable to state the exact degree of 
depression which probably exists. 

One should not be in haste to interfere in these cases ; in general 
it may be said tlmt the dictum of Hippocrates, namely, that the em- 
ployment of cataplnsms and pledgets are to be avoided, i?( ns safe a 
guide now as it was in his own day. Hnt while excessive poulticing 
is to bcMVoidod, there are probably some few cases where hot fomonta- 
tioii» or light emollients of various kinds may, when jndtcionaly 
iipplted, prove grateful in an auricle highly iiiAnined. As regards 
pledgets, however, their employment is alwayt^ liable to do harm, 
since they give rise to undue irritation if employed early, and the dis- 
tention produced by them later on, when thntst into tho cysti 
prevents the walls of the tumor coming together and adhering to each 
other. The employment of ointmeut has not, seemingly, been a 
favorite mode of treatment, but belladonna ointment would no doubt 
be beneficial wheni the cutaneous circulation is languid. lu the re- 
gressive stage, dilute tincture of arnica is of service, as in other con< 
tusiouB. 

Whore suppurative processes arise, as they sometimes do, in the 
inner portion of the auricle, the post-aural region, or contignous to 
the cartilaginous canal, the calcium sulphide (Calx Snlphnrata of 
the Pharmatiopo^ia) is indiiruteit. 

That these [wtients should be kept i)uiet, and usually in a restful 
attitude, need not be dwelt on here. The $elf-infliction of further 
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injury, or its production by others, among insane perilous, should be 
prevented. Attention to general heallh, of course, roast not be over- 
looked. 

In conclusion, the introduction of a few umea, illustrating the more 
important pointH which it has been endeavored to bring out in the 
foregoing remarks, may be found of interest. 

Cask I.^W. W . an Englishman, 43 years of ago, by occu- 

nion a negro minstrel; health good, and he claims to have no 
habits; never had any aural disease before: came to the New 
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York Eye and Kar Infirmary May 4th, 1880. and stated that two 
ireeks agn, while wasliing the Imrnt eork from his fane, he had felt a 
slight sureiiu4H on the t^ip uf the right auricle. On i-xauiinatloii. he 
found a small tumor on the outei' aspect of the auricle, wbicb after- 
vard gradually increased in size uDtil it oblitora'etl the antiliolix, and 
finally became a!»oii: one'half an inch in thi(tknet4>4. On shaking his 
hewl, the patient could *' feel the contents of the tumor rattle." 
The physician under whose care the patient first came had painted 
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the tnmor with the tinctnre of iodine for the first few Jays, und it had 
'decreased somewhat in size. Wlien the iodine stains disappeared, the 
color of the tumor was found to he bnt little morB red than normal, 
but ite walls wore thickened. Under the expecUint plan, the fluid 
oontinoed to be reabsorbed qnite rnpidly, and later on the cnntenta 
bad a dnnghr feel. During the next fotir weeks, the patient occa-, 
aionally painted the ear with tinrture of iodine, an<l it diminished 
Botablj in size. Thickening and immobility of thc^ integument, how- 
ever, remained. There was no shrivelling of the cartilage, and but 
little deformity from the remaininjf induration of the parte. It is the 
belief of the patient that the auricle, previous to the beginning of the 
swelling, had been struck & slight blow by a pupjer-mache stove, 
which he had to throw upon his shoulder during a plnv. 

Fig. 20 represents the appearance of the ear imme([iately after th© 
tumor had commenced to subside. 

In six weeks from the first appearance of the tumor, there remained 
but a very Rlight thickening of the tiKSues. No fluid waspre^'ent and 
no deformity of the auricle. It will la- interesting here to state that 
this SAme patient came to the uiiihur recently (April 2Tth, 1887) for 
treatment, with an othipmatoma of the left ear, Patient had noticed. 
the swelling two weeks before and attributed its presence to the rather 
hard rubbing of the auricle, necessarj' for removing the bnmt cork. 
Treatment consisted at first in drawing off the fluid contents with a 
hypodermic syringe. This was done three times, bloody serum being 
drawn off on each occasion. The tumor was also painted with col- 
lodion at first, and u week later massage employed. The drawing od 
of the fluid contained in the tumor did not apparently result in any 
permanent reduction of its size, as this quickly collected again. 
Four weeks after the patient wa^ first seen, there remained a slight 
thickening of the tissues, the fluid being nearly absorbed. Massa^ft 
was oontiiinally employed together witli the application of mercnrial 
ointment. The result was very satisfactory. 

K- 



■, aged 39, was admitted to the New 

in May^ ISSO, when suffering from 

her f^rst attack of acuto melancholia- She had delusions of persecu- 



Case II.— Charlotte 
York City Lunatic Asylum 



tion and suicidal tendencies, was subject to exacerbations of excite- 
ment, during which she was violent and destructive until quieted by 
largo doses of sedatives. In June, IHSZ, hiematoma commenced in 
the left ear, which ran its course in two months without auy particu- 
lar treatment, leaving much deformity. On September 12th, 1883, 
othaematoma commenced in the right car: at first it was intensely 
red, but finally liecame purplisli in appearance. Ko treatment. 

October 3Ut.— The patient was exiimined bv the writer and a con- 
BJderable collection of fluctuating fluid was i^etcctcd in a cyst, ovor 
an inch in length, on the outer surface of the right anricle. The 
fluid was evacuated by a free incision, the walls nf the cyst painted 
with Churchill's solution of iodine, and the auricle bandaged to the 
head so as to cause a morlerate amount of pressure. By November 3<1 
the walls were adherent, and on Xovembor 9th the wound was found 
healing by granulation. When the writer last saw the ear, on No- 
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tember 23d, the aac was entirely obliterated, 
deformity. 
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There was scarcely any 



In Bonie instances a sitiue remains^ affordinj^ a serous discharge 
which may continne foran indcBnitc period. ThofoIIowiug iaa case 
of this kind : 



Case III. — Auuie M . aged 35 was admitted to the New 

York City Lunatic Asylum, March, 1879, with acnte mania- 
Soon afterwanl. on refusing food, was forcibly fed — the prot-ess con- 
difiting iu placing the head of the j^atient under Mil' left arm of the 
operator, while with hii< left hund a wedge ie held in the patit^nt's 
mouth, HTuI with the riglit liaml the feeding tube is inserted. Siibse* 
quently hmmatoma dcrelojicd In the left car. Although it-geems 
probable that the ear was bruised during the forcible feeulug, yet the 
patient was frequently engaged in fights with other patients at this 
time, when she was liable to receive lilows upon the ear. There was 
no treatment, and the tumor parsed into a chronic stage, which eitcaped 
observation until September, 18m3, when serum was observed to ooze 
from an opening in the outer surface of the auricle just above the 
ronoha. This opening was enhirge<l and the navity syringed out with 
a solution of carbolic aeid with no result. On October 10th, the hhc 
was laid freely open by the author, cleansed of the blood and other 
•contents, and the walls thoroughly painted M-ith Churchill's sDlution 
of ioiline. Notwithi't.intling the employment of such pressure as 
was fouu<i to be practicable, the parts healed up again, leaving a 
limall rIuus as before. Sub:jequeatly the operation was tried three 
different times, hut without avail. 

November 23d — A slight sero-sangninolenl discharge remaining, 
it was concluded to try to obliterate liie tumor by i^craplng its walls 
with a cutting scraper. The walls nf the sac, however, which proved 
to be very large, consisted of hroken-up anvi shrivelled cartilage, pre- 
senting rough and uneven surfaces. ,\ partly detached plate of ;;ar- 
tilaj!^ was found Iving on the outer wall, and the edge of the superior 
portion of the helfx could be felt. Thi^re was a deficiency in the car- 
tilage composing tht* inner wall nf tht* sac. It was evidont that the 
irregularities of the waliti had prevented adhesions of the surfaces 
from taking place. 

Operation. — With a small sharp scoop every portion of the secreting 
surface was destroyed, considerable hroKen-down tissue being brought 
away by the instrument. The oozing of blood was quite profuse for 
a time. The parts were thoroughly clejmsed with hot water, and 
pressure established by bandaging the padde<l ear firmly to the side 
of the head. No anaesthetic was employed. The partj; healed kindly, 
pressure was imiintained for some time afterward. After the first 
week there seemed to bo some improvement, but when the patient 
was aeen on December 22d, the cure was ineomplote, (It is very 
evident that union eonld only be obtained between the walls of the sac 
in this caae by dissecting out the irregular and detached masses of 
cartilage which prevent them coming together). 
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Case rV. — Michael F .35 years of age; married; intemperare; 

entered Xew York City Asylum fur the innaiip, M'itli dementia, 1872, 
The accompanying cut is an excellent likeness of tliis patient. 

The eyebrows hare almost disappeared from constant rubbing; tries 
to rub his eyes out. November a4th. 1883. ha^matoma of the right 
pinna observed. Coutiuually rubs side of head with stones and beats 
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himself. November iiSth, the tumor on inner surface of auricte was 
inciRod. , . . 

When the author saw this patient on November 27th, the right 
auricle was thickeucd, the outlines of the outer surface being almost 
obliterated. A largo tluotnating abscess occupied the lower half of 
the inner surface of the pinna. an<) extended downward, spreading 
out over the mastoid process ami invulvinc; the lobule (see Fig. 22). 

It bad been treated by applications of iced water. An incision, 
about half an inch lon|;, wa« made into the lower part of the abscess, 
evacuating abuiit a fluid ounce of pus. 

It would socm that the post-aural abscess, although couaecnttTe to 
the otheematoma, wa£ due to the con£tant braising of the parts by the 
patient himself. The otb»matomatouB tumor on the exterior surface 
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of the auricle probably gave rise to unusual riificu^arity in the whole 
organ, and there may have boon an opening in the cartilage permit- 
ting the pasBAge of the contents of the cyet into the connRntive tiwnie 
behind the ear, but there wai< no evidence of any sepamtion of the 
perichondrium from the cartilage on ite inner surface, and the con- 
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leuU of the abgeesB apparently L-ontiiiued no (^eriim. There waa no 
history as to the exact duration of thu othiematoina. 

Case V. — Tenatina J -, aged 40, waa admitted to the New 
York City Asyuini for the Insane. August 18th, 1883, with dementia. 
A slight ba^matonia was observed to be developiug in the left ear, 
October 28th. When examineil by the author, the f'ontiha was much 
thickened as fur as tlm meatus!, in fact aliiioi^t obliterated. No twc- 
culatftl tluid was ever discovered. 

The biematomu came on at the sti^c of mitigation of chrouio 
meningitis, which fact ia conaidercd noteworthy, its benign condi- 
tion rendered treatment unnecessary. 

Case VI. — Joseph B , admitted to the Now York City Asylum 

for the Insane, May, 18S3, was noisy and violent. About June 30th, 
two hflamatomas of couaidcrable size developed. The left hEematoma 
raptured about July 9th. A month later, tlie left ear began to shrivel 
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np, rciibsorplioti ot the effused fluid taking place. WhoQ the author 
Miw this patient, the v&rv had a fthrunken appearance. Fig. 33 shows 
tbu duformilT of the left ear. 

Oasb VII.— Hugh 8 , aged 43, admitted to the New York 

City Asylnm for the In^me, March 1st, 1881. He had halhioinationa, 
WUM hard to control, and tore his clothing, etc., up to the time the 
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writer saw him, in January, 1884. Fig. 24 shows the condition of the 
Iff t i>ar. ' Tho history gives no account of Che time of its appearance 
or progress. 

Cahr Vin. — Klin , aged 30. admitted S?pt«mb6r 30th. 1883, 

with Atnite iiuOnni-holitt. On December *^3d. ^Uglit redness and swell- 
ing of the U^MV c»f the lofl auriclo was observed, the inner surface of 
the organ Wing unattci'teit. Oti Dooember 34th the concha was in* 
Twltnl, nrchiding tho meatus, and the ear was poulticed. The tumor 
iticrv>n«eil in site until the 38th. when it was as large as a hen's egg. 
It TvmaiuMl stationary, the [toulticiug being continued until the 
30th when it was laid froely »}>(«» bv a horizontal incision, eracuat- 
iiig a blood-clot and bloody scrum. The cavity, which was about one 

> Th* miilKir ts tntl»bl«d in Dr. Trautman for the exceUont pbotoffraphs 
fnuu wUicb Pigft. at, »1, W, and »4 w«i« takao. 
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and a half iucbes loug by oiie-IialF inch wide, wa^ syringed nat with 
carboltzod water and afterward packed with oakuni aud balsam of 
Pern. December 31et a compress wae applied. The outer surface of 
Iheanricle now presented a smooth, convex surface ; the topographical 
outlines of the cartilage were absent, the coucha and lobule Kven 
being iudisgxiishable. The tragus was unallocted, but wae in contact 
with the ttiinor. The ewolleii titteiues were of a dark purple color. 
From the wound made by the incision there waecoriHtant and prnfnae 
oozing of scro-6aDguiDok>nt fluid, which trickled down the neck u( the 
patient. The arms of the patient had to be confined to prevent fur- 
ther inllictinn of self-injnrv to the ear. Subsequently an abscess 
formed tm the ponterior surface of the auriuie, and ruptured in that 
situation, the contents discharging from both anterior and poi-terior 
wonnds. Gradual healing of the partti took place during Jaxiuar}', 
the walls of the cyst uniting and the abKceas healing by grannlation. 
February 24th, ear completely healetl. An examiuatiuu m May showed 
the exiatenec of considerable thickening in the superior portion of 
the auricle, with partial obliteration of the concha. The organ is not 
reduced iu size apparently, although it has a slirivellcd look, the out- 
lines of the nutihclix being distorted. The integument was not 
markedly adherent, and its color normal, 

Ca8E is.— Mrs. Barbara K , aged 40, admitted July, 1883. 

with acnt« melancholia. Has delusion that devils are in her head 
and hallucinations of hearing. To prevent devils "crawling" into 
her ears and to exclude annoying voirog, she thrusts foreign bo<lies, 
such SB pebbles, rags, and the like, into her ears. Oil August f>th, 
the whole right exterior ear wa.s obBcrved to be intenseiy hypentmic, 
but not thickened. The meatus externus, however, was occluded by 
swelling of its walls, and a little pits was found on syringing out the 
canal. On the 8th, the auricle vas much mure swollen, the markings 
becoming iudietinct. Ilot applications were made, and on the 9th 
pus flowed from the meatus freely. On the 13th it was observed that 
oonaiderable purulent discharge was escaping from over the superior 
margin of the concha. Hot fomentations were employed, and tho 
ruptnre healed bv granulation about August 38th, leaving the cartila- 
ginous portion of tlie external auditory canal occlndwl, the walls being 
ID contact. The concha and fus^t of the helix were obliterated and 
the tissues indurated ; the auricle is greatly thickened and shrivelled. 
Hearing is unimpaired on this (right) side. 

It will bo observed that in two of the above cases there wore com- 
plications attended with suppuration; in one of them — Case VIII. — 
this was due probably lo contusions of the parts during the progress 
of the othatmatoma, and in the other case (IX.) the othematoma 
seems to have been caused by trauma and suppurative inflammation 
in the external auditory canal. 

Case X. — Female, aged 32. Has dementia, and is violent. On 
October 10th, 1^2, the left auricle suddenly became the scut of a 
10 
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hie Diatom a tons tuDior tho size of a pigeon's egg ; it vm of a dark 
piirj^ile color, and was wituated on the outer snrface. The swelling 
iin|iingi>K on the concha, and occhidca thu external auditorv meatU8. 
Its ])rogrc&9 Was at lirt<t s\u\v, remaiuiiig stationary for s\x weeks, 
when it again commenced to gradually increase in size without active 
inllumniatory symptonm. Tliere waii fluctuation, but no pain ; the 
skiu wflri thieicenud, niovablo, and very much lesiidiHc-olured. Outline 
of helix remains, but antihclix and fossa obliterated ; meatus ujoro 
free. Tlie posterior eiirfuoe of tbc auricle was nnaCTocted. Self-in- 
llicled injury, due to the long-continued practice of violently jtres^ing 
the ears with her handy, had doubtlessly given rise to the trouble. 
8he always has numerous marks on tlic chest and elsewhere from 
self-inflicted injuries. The catw progres^sed favorably from this time 
on, without auy treatment, spontaneous recovery finally taking 
place. 

Case XI. — Patient, a profewional gymnast, aged 35 yeatB, had re- 
ceived, three weeks previously, a " cruss-counter " blow upou the left 
ear with a gloved hand. This gave rise to no pain, but, two weeks 
lal*!r, tho oar was again contused bv a powerful blow from the foot of 
a person in training. The latter mjury even caused no pain at the 
time, but twenty four hours later, after exercising for two hours, the 
auricle was observed to be unusually warm and swollen. 

The writer found, on examination, a tumor slightly pinkish in 
color, seated at the fossa of the uutibetix; it had spread itivelf almost 
equally in all directions, encroaching considerably on the concha. It 
hod paitially refilled agaiu, was " doughy '' to the touch, but not ten- 
der. Hearing was nuatfected. Half a drachm of straw-colored flnid 
was remuved by aspiration, and the tumor was painted over with col- 
lodion, the patient feeling the pressure. Small doses of tincture of 
aconite were or<lcred. and rest was advised. The next day the tumor 
was eottnr, ttspiration was repeated, and the trejitnient continued, 
will) the addition of compression by ineuns uf padding of cotton-wool 
and bandaging. Tumor seemed to be in statu quo, effusion having 
probably ceased and roabsorptiou commenced. 

It was found that the collodion contracting ujwn the tumor had 
made it quite tense and blanched in appearance, but that with each 
pulsation of the anterior uurieiilar artery (which supplies tire anterior 
surface of the anriolo) the entratice of tMe blood-en ppti/ vns cAarae- 
terizfd by a glow nf defp-reti cuhring, while the subsidence which auc- 
rt^edrd to t'tim diglentton was acvompuuied by blanching of the parts. 
The i»ulsAtion3 of the tompoml artery were visible above and in front 
of thu tragus. 

Troutmunt continued, excepting the aspiration. A few days later 
miUMgo cautiously commenced. Projjress was now uninterrupted, 
the iniuaago being' gradually increased in force and frequency. The 
CDlludi<»n during the treatment was peeled off daily, and a fresh coat- 
ing uppliod. Scarcely any deformity waa observable at this time, but 
the concha wiis still smaller than normal, and the outlines of the an- 
tihelix wore not sharply outlined. The patient, when discharged, 
was directed to continue the massage for some time. 



: 




OTHJtXATOHA. 



147 



Cask Xlt- — The oMiteniatomji wiis evidently cause*) in this caw 
by tbu (Miticiit hav'wg /oititd up tha Itift anricU upon ituflf by an acti- 
(leHtal blow with kUown hand tchih phtyimj with hUchUfl n short time 
beforg. A sniHll cvstic swelling mn'io its ap|ioai'i)ncooR the upper and 
outer aapoct of tfie auricle soon after. Tho i»atient was obliged to 
uudertakc a long journey ehortly after coming under the care of the 
writer, on which occaaiou ho contracted a severe cold. This was fol- 
lowed hy fever, paiuR in the head, aiul an extension of the inHamma- 
tion iLi^elf lu the partri above the ear; alao by effuttion, both in front 
ot and back of the curtilage. The patient was contiued many weeks 
to his boose. The cyst was laid open by a long incision, the wonnd 
being packed with lint soaked in earbolizcd oil. The auricle was yet 
quite lender to the toueli, and tteuiaitivo to draughts of air even some 
ave mouths later, although the parts had been for some time cutirely 
healed. The author saw the patient about three years after this. Jft 
was found then that the auride was considerably <ieformed. the supe- 
rior portion of the cartilage being much coulractetl, the antihelix 
quite obliterated. It was evident that the long railway jonrnoy, the 
want of proper rest, and, above all, the cold contracted, made a 
severe case out of what would probably have been a mild one. 

0a8E Xill. — Patient came for treatment with a small sanguineoutt 
tumor on tho outer aapect of the left auricle, between the helix and 
antihelix, near tho superior border. The tumor was of a deep-red 
color, aud slightly painful wheu handled. Xo urgent symptoms 
were present, aud no subsequent viBit was made. 

Case XIV. — Patient, a tailoresa, agod 27 years, of very intemperate 
habits, stated that one month ago the left ear was violently jerked by 
her husband, and that the next morning it swelled up, and was of a 
very dark purple color. A day or two afterward tho husband opened 
the swollen tissues; with a blade of his pocket-knife. ThtJ^ operation 
increased the swelling, and a few days afterward a '^ doctor '* laid the 
enter aspect of the tumor open with a lani-a. The cyst now became 
intensely swollen, and was as large as the patient's ** fist." The bus- 
baud then came home again in a drunken state, and struck her on 
the ear, cautjing a discharge of its contents to take place from the 
superior snrfacc of the cyst. Flax-seed poultices were constantly 
applied to the ear during the attack. Tho posterior surface and the 
lobule were at no time affected. From the first the ear was for a 
while painful. The tnmor was hard, about one inch in thickness, 
and from above downward one iiud three-quarters of an inch in 
length. It was oval in shape, its outer surface corrugated, and some- 
what resembling an almond that has been divested of its outer cor- 
tex. It was not sensitive to the touch, and in color was dark red, 
like the rest of the face and neck. Hearing is unaffected. The ears 
naturally small, b'ig. 2o shows the affected ear's appeai-auce at the 
time of her first visit. The local treatment was expectant; internally 
the tinctnre of anonite root was ordered in small and frequently re- 
peated doses. Rest and better personal hygiene recommended. ) 
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Care XV. — Patient carao with the statement that two months pre- 
viously he had refeived an injury to tlie right ear by Iwiiig jammed 
againtit a duor while in a state of intoxication. Twelve hours after- 
ward he cxi>ericufcd sureuess of the auricle, which wiw limited to the 
upper part of the helix; this oontinned without observable ewelling 
for six woeka. Two weeks ago he noticed that the outer aspect of the 
ear was " puffed uut,'^ and two days later an incision was made into 
it by a physician to whom he went at the time; there was an escape 
of soTO-sangninolent tlnid, but by the next morning the incision had 
closed, and the cyst had refilled. Two days later another phvsician 
was seen, who cut the part open with dcis8ors, and on the lollowing 
day increased the size of the opeaiup by making a crucial incision. 
It seems that these measures were not sufficient to prevent the filling 
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and distention of the sac, and that five days before a '* piece was out 
out." and the carity then packed with oakum. Subsoqiieutly efforts 
were made to bandage the ear to the head. The oakum wns aUowed 
to remain for throe JavH, and the ear was then poulticed. When the 
writer first saw the ease the auricle was very much enlarged, had an 
angi7 look, aud was of a punilish color. (See Fie. 26.) It was not 
very tendfcr to the touch. Hearing was unaffected. It was very evi- 
dent that the patient was in a stateof chronlcalcnholiam, and he was 
told that treatment would be almost unavailing uuless he left off the 
nse of sttnnilants.' The fluid which had again aocnraulatod was now 
removed hy aspiration, and it was determined to try pretwure so soon 
as the necessary dressinjjs could be borne. For ten days the improve- 
ment was uninterrupted; the fluid removed ut eaohvisil was found 
to be more and more thin and pule, and the quantity less and less. 



Fio. as. 

The oar was not so angry in appearauce, the outlines of the helix be- 
gan to show themselves, aud the soo diminished in size. The tissues 
were, however, considerably inliltratfd. 

The patient now resumed' hia intemperate habits, with the result of 
very niuc;h exasperuting the tiondition of the ear. the organ becoming 
much worse after each ilcbauch. Keing unable to improve his habits 
in this regard, the treatmeut was Sually suspended before a cure was 
accomplished. 

Cask XV'l. — Patient had hia auriclr twisted by another b*\v in a 
fight, a week before coming under the observation of the author. No 
pain or swelling of the auncltj was remarked until four days after the 
injury, when a " throbbing pain," and some increase in the size of 
the auricle, were felt. There was found, on examination, a swelling, 
about the sizo of a Lima bean situated in the triangular fossa of the 
antihelix, on the outer surface of the right auricle. The inner surface 
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was unchanged. Both anricleawerenatnrally large »ndlw»pelj attached 
to the head. The tumor wtii; tenneand at firxt of a purjilish color. At 
the beginning the tunutr was aspirated and u few drops of blood were 
remove*! : by nieans of pressure the contents were almost entirely 
evacuated, leaving it collapsed. Under treatment with local applica- 
tloim of collodion, at first almost daily, pree^nre-banda^e and after- 
wards massage, the auricle reBOmed its uormul condition in about 
Be von weeks. 

Case XVII. — Chimimaii, who stated that he had experienced ^id 
in the upper pare of the right auricle some ttiree weeks before. 'The 
anrii^le altto swelled and was tender to the t<ouch. The swelling had 
increased i^teadily ever since. On examination it was found that tlie 
fossa of the helix unci autihelix of the right ear were ftwollen and 
fluctuating. The swelling extended from the upiwr margin of the 
auricle to the Bpine (»f the helix. Posterior fiurfaco of auricle not in- 
volvL'tl. The habits of the patient were temperate and there was no 
history of trauma, lie wnn accustomed, however, to sleeping on a 
h(»ard, and it is very probable that the auricle may have heroine con- 
tused by contact with this hard aurfacc. Trealnicut wa^ the »ume as 
in the otI)er cases, and when lost eeen, the auricle was nearly normal 
in appearance. 

Case XVIII. —A youth, aged 19 years, came to the Infirmary on 
account of a purulent affection of the ear. On examiuation it was 
found that the concha of the right auricle wajj much deformed. The 
curtilage of this region was irregularly thickened, having a nodular 
feal. The skiu was firmly adherent to both the anterior and pasterior 
surfaces. The rest of the auricle was not inTolved. This deformity 
was caused by a twist of the ann'clo by the mother when he was a 
'fbihl. Inimediatelyafler the injury, the parts wtTL's^wallen anda suft 
fluctuating tumor soon formed.. The contraction of the perichondrium 
during the healing process had cause<) the deformity. 

From the numerous cases of othaematoma occurring among boxers 
which were examined by the writer, the following two cases were se- 
lected as good illustrations : 

Case XIX. — John F , -id years of age. intemperate, has been 

a boxer for ten yearn. Nine years ago he received a blow from ''cross 
counter" upon left car. The auricle became swollen, red, and tender, 
the pain extending all about the ear and down the neck. The tumor 
never opened, and hecam** imiuratcd in about one month. While the 
tumor remained "soft" it was repKatetUy struck in boxing without 
other flTect than slightly incrciisingtUc local sensJtivtMiess. After re- 
covery, wliich took place without ti-catment, constant bruising failed 
to produce a recurrence nf the tumor. The outer surface of the left 
auricle is irregularly nodular — the fo»>iia.' being obliterated atid the 
outlines of the ear completely destroyed, with the exception of the 
helix, which was not affected. The auricle is about three-fourths of 
an inch thick, and the concha is reduced in size, due to thickening 
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of nntitmgus. The {M>sterior surface is normolt 
char^ged, and hearing is good. 



Ttie ©ar ncrer dis- 



Case XX. — Thomas A , 26 jeara of ape, bus been n boier for 

many years. Received a blow upon left ear from "cross counter" 
three years o^o, producing ft soft, tender swelling of the ear, and 
much pain in the organ and nide of ihe liead and down the neck. 
Tbon^ witfi a leu a "numb" feuling, and uutophonin, which remains. 
Hot milk and slipixsry-ehii poultices were applied. The tumor wnb 
at first purple in color, afterward it became red. It remained "tioft'* 
for a period of five monthx, during which time it wuit frequently rup- 
tured by blows. Afterward it became hard and deformc«l. The au- 
ricle is smooth, all of the markings being obliteratod except tbo 
anterior jwrtion of the helix which is nonnal, and is fully one inch 
iu thicknesjg. The pinna seems folded upon itself fr»ni above down- 
ward. The concha is impinged npoii from behind, leaving a mere 
8lit in front of the meatus externum. There is some deafnet^ in the 
left ear, due doubtler«ty to the blow upon the organ. The reimlting 
deformity is simihtr to 'that shown in Fig. 'H. 

The occurrence of othcentatoma in the mentally sane is uncommon; 
a glance at the literature of the eubjoct shows that it haa been com- 
paratively aeldom the subject of observation among foreign writer^,, 
while American authors have thu? far reported only some ton caaea.* 

The following table, showing several important points in the 
author's nine cases among the mentally sane^ it is hoped will not be 
without interest. 



M8 



M. 

H. 



S4fi M. 

440 I U. 



6^ 
633 

8ii4 



F. 
M. 
M. 
M. 
M. 



Occupation. 



Negrt>-tnmHtrfl 

iQyniaa>t 

lawyer 

I Packer .. .-.,. 

Tadfn*aa ... 

Murohant 

.Sch<N>lllilV 

Laundry tuao 



EarallecMd. 



lUblu. 



Omiw. 



Ri|£l>t* Temperate jTrauraa. 

Left....... Temperate Traumii. 

Left Temperate iTrntima. 

Left iTenipeniUi ..Trauma{?J. 

Left Ilnteiiipt-rate ITraiima. 

KiKht llDtemperate Trauma. 

Riglit , Trauma. 

Right jlDtemperat« jTrauma(?). 

Rieht I iTraunuL. 



>VideC. J. Blake: atatistieal Kept, of 1 .({33 Casei of Diseaseit of tlie Ear, 
treated at the Ma>m. Ch. Eye and EUr Inf. daring ttie year 1973 : one case of 
othocmaloma— A. J. Otol.. vol. lii., pp. 103-190. H. Knapp : Arcb. Otol., vol, 
U., pp. 105-203. R<)o«a : Trans. Am. Otol. See. vol. t, pp. 23-137. Kipp : 
Trans. A. O. Soc,, vol. i.. p. 70. Pomeroy : Ibid., vol. ii.. pp. 83-86. Buck : 
Diagnosis and Treat, of Bar Ditieaaes. Pooley ; Metlical Becord, vol. xix.. 
pp. 31S-SI5. 
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From the foregoing it will b« observed that tbc cause of the lesion 
in meveti vaibgr wus traumatic ; io two cusea the hiiitory in tbia respect 
was incomplete. Elgin of the patients were mulefl, only uiiu a fe- 
male, The hearing, as will have been seen in the histories given^ wu 
unimpaired in any of these patients. 

OTHEMATOMA IN' THE UtVTKK AN'IUAIJ^ 

This form of disease is said to affect dogs, an accoxmt of its occur- 
rence in whom has been given bv 5lr. S. Ogier Wurd.' Wilde states 
that he observed tlie trouble in a valuable pulnti-r. The writer has 
never seen a vrell-dcfiued case of othtemiitoma in a dog, unleHs isolated 
bard lumps in tb« [wnd^nt portion of the organ be such. It would 
eeem that some shrinking of the auricle would be produced by peri- 
chondritis rather than the " lumps" alluded to by writers. 

The cat^ il would seem, is liable to ntha^nrntonia. an example of 
which was shown to the author. The animal (a inule) which was the 
subject of the trouble vitm of the Angora strain, and was one year and 
a half old. Hu was a fine exumjde of the kind, and, perhaps owing 
to high breeding, very excitable, not to gay wild ami uncontrollable. 

0\'er two weekft before the entire inner surface of the left auricle 
had been swollen out, the affected organ forming a long, pointed 
tumor. The effusion was gradually reabsorbed, and when the writer 
examined t!ie ear afterward, it wa* smaller than the right one, and 
gomewhat thickened and shriveltcd. Tlio presence of some cutaneous 
trouble in the post auricular region aud over the vertex was noted. 
The auricle had assumed its natural color. .Subsequeutly to the above, 
the right auricle became affected in the samo way the left had bcon. 
There was no evidence of the auricle having been scnitched. 

The writer has fre^quentty examineil the oars of pugilistic cats with 
ears deformed by lnceration.s pruduceil by biting and scratching, but 
has never before met with an example where deformity characteristic 
of perichondritis existed. 

GUNSUOT WOUNDS. 

The number of gunshot wounds of the ear occurring in modern 
warfare is very great. It is stated ' that the number of wounds 
of the head from all causes, in the Civil War, was 12,930; of the face, 



' Loc. ell. 

* Medical and Surgical HIstorjr ot the War of thv Rebellion. 
Surgical Volume. 
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9,815; iind gunshot wounds of the ueck, 4,805. The greater number 
of the hew) and face wounds were, of courae, made by rauRket bulls. 

Out of this Itir^ number of cosuultieR, riz., 27, 690, examples of 
many especially intereHting cams were selected by the editor, the late 
Goo. A. Otis, then Aeaistant Surgeon XJ. S. A., from the records of 
the iSurgeoD- General's office for publication in the great work meD> 
tioued. 

Au examiuatiou of these selected casea by the writer, for the par- 
poec of Mccrtaiuiug the frequency and extent of aural injury either 
direct or in cases of severe wounds iu the imme4liale vicinity of the 
•eu*, shows that this organ is seldom mure than incidentally or vaguely 
alluded toeven. and that no attempts whatever, wort hy of mention, were 
made to differentiate complicated wounds of the organ, fr. reviewing 
the Uteraturi? offered in tlie national work mentioneii. with the object 
stated in view, the cnornions labor of classitication, it should be stated> 
Moms to have been done with great fidelity and industry., and, wheu 
the material at band is considered, it should also be said, satisfactorily. 
On looking bai:k, moreovur, from the present point of view to the 
period when so many medical men went into tlie (jetd with scarcely 
»ny prepai-ation for special work, it must be borne in mind that too 
close scrutiny of the rei^ults is not fairly admissible, fn the exami- 
nation of thiuviist store-house of military surgicnl history one cannot 
but feel, however, that by far the greater part of the surgical history 
of the late war was la^it because of the utter impossibility of the 
proper records being kept by the medical officers in the field, and in 
consaquence of their inexperience in many of the special departments 
of surgery. The mass of material which has been placed at our dis- 
posal was of HO complcjc a character that precise classiflcation waa 
found to be impossible. There could Imvc been but little experi- 
ence at best in military aural surgery, since otology vraa almost in its 
infancy when the war began in 18*il. 

However much, then, the otologist of to-day may regret that 
wonn<!s and injuries of the ear were not more frequently reported in 
detail by the military surgeons who (lould have observed them, the 
facts just stated seem to explain sufllcicntly the meagrenoge of the 
results. Undoubtedly the atatistics bearing oil this subject wontd have 
been much fuller had not a large number of injuries, including niauy 
of the ears, been overlooked,' for the temporul bone or its exterior 
attachments are scarcely ever seriously injured without im|>airment 
of the hearing organ in some degree. A careful search, however. 



> Wounded priaoners and ab«enttf«« would double the number. 
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among tlie variotid abt^tracta published has not been vithout profit^ 
iDaBtnuch as it has been thn« found that wounds and injorics of the 
head, face, and neck give riso very frequently to iaipairmcnt of hearing. 
The subject, therefore, assumes much greater importauoo tlian it 
would ublatu from a mere statistical staudpoint, and cHpeciully so if 
the muiiniikg and deforniity arc considered, sinee both justice and 
humvinity demand that the duserriiig soldier should not be prevented 
from obiaining a pro[>er pension on account of any neglect in medical 
examinations for either tiisuluirge from service or in applying for a 
pension. 

The valuable contribution to military surgery, to which allusion has 
been made, gives only sixteou cases of ear injnry, from guus-hot con- 
tusions of the skull. These have beou cIossiQed, somewhat indefi- 
nitely, under the general head of "deafness," and embrace all the 
injuries of this kind that conld bt» collected from the reports in the 
Surgeon-General's office. 

It was found that none of these cases were fatal, and it is, further- 
more, an interesting fact that in some instances the missile eutered 
at a point remote from the ear, but involved the organ iii its course. 
Dr. Otis, unfortunately, fuuud uo time to arrange the material in the 
Burgeon-Getienirs office so as to more completely bring out all the 
points of interest in couueetiou with anral complications; Indeed, tho 
paiustakiug efforts made to classify gunshot injuries, in a more general 
vay even, wns a wurk of great labor. A few itmmrk^ were made, 
liowever, under " wutinds of the ear," which will be considered further 
on. 

A careful collation of the material scattered throughout the surgi- 
cal volume, in various sections, brings to light some interesting cases. 
The following is found nnder " Disabilities Following Gunshot Frac- 
tures "' (also alluded to id " Wounds of the Ear "). 

Lieut. Wm, S. Sirams, 8"2d N. Y. Volunteers, was wounded at the 
Battle of the Wildernpss, Va., May fith, 1864, by a couoidal musket 
ball, which penetrated the left niustoid jirocuss, leaving a small ex- 
tcrual opening, and injuriue, it is stated, the " internal " ear. " Tho 
missile, which wils removed on the field, had become eloitgnted." 
He was speechleRs for ten days, and his intellect waa unbsequenlly 
found to Im? greatly imimired. Ou partial recovery, about twu months 
after the injury, ho was transferred to tho ottth N. Y. Volunteers as 
major, and was mustered out of service one year later, the wound 
bein^ still hjk'U, the left side of tlie face partially paralyzed, and with 
partial hemiplegia of tho right aide. In 1871 ho was examined by 
the Pension lioard in New York, when it was found that there waa 
a largo opening in the tcnipoi-al hone " onf> half an inch in diameter 
and two and oue-lmlf inches in depth, forward and inward, and con- 
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uectingwitb the ear." The facial paralvsisaml homiplcgin ronmined, 
and deafnees was Raid to be romplote. ^( was believed that some in- 
flammation of the brain existed, and thai a fatal termination was to 
be oxpuctod. 

Xote. — The writer saw Mr. Simms, who has resided in the Bloom- 
ingdalo Asylum for some time past, in November, 1883, Ho h now 
we11-noiiri»hed. but owing to tlie right hemiplegia, the right side id 
much Bmallcr than the left, and he limps iu ivalking. The facial 

5>aralvBis is still present, bnt gives him less tronble than formerly. 
Hasticatiou cjinbe performed on the leftside to some extent, although 
the teeth on both sides are very defective, many of them being ab- 
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Bent. The inability to close tlie left eye girea him but lit,tle trouble 
nuless dust or strong draughts of air strike it. He has been able to 
breathe ouite well through the left naris for the past year {previously 
it wan <ronapsed). lie has no piunc anywhere excepting in the right 
foot, the tocB of which are in a state uf euntractiou. 

Examination of Ears. — Kight ear, lurge external auditory camil. 
The drum-bead is greatly retracted over the eliort procesa. and in 
consequence has numerous folds, a result of defective development. 
Uoaring in this ear is very good. 

Tbe left ear, which woe injured, presents the following appear* 
ances: Large auditnry meatus. There is an oval opening (ece Fig, 
27) about one-half an iach iu diameter, just behind (lie auricle, its 
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lower wnU a little above the floor of the external anditorv canal. 
TtH lumen (IfM?? not fane directly inward, but rather forward. With 
reflecled light, and witliout.a speculum, a large pal hologieul cavity 
may be seen, embracing all of the space formerly occupied by the 

fmeumatic cells of the miuttoid and tlie tympanum. Tbii< cavity is 
ined throughout by a wlittish dermoid membrane of new formation, 
eiccptiug at the roof, where there is still tuiuu inflammatory action 
in progress, the parts hoing covered by a rather thick and closely ad- 
herent ernst of inspiK^ted pun. This cavity, meaanring forward 
from the opening behind the ear, \» about one inch and a half 
dcop, which brings the probe within a lino or two of the carotid 
canal. A i)robe passed into the external auditory canal and acrcMts 
the cavity uesi^ribed Ktrike^ the inner Mall nf llie tympanum at the 
distance of one inch and an eighth. 

The wound of entrance was amall, it is said, and the ball when re- 
moved wa« elongatciJ. In reviewing the history nf the ca-K!, it would 
jjeem probable that the missile hud become elongated befort; its en- 
trance hy coming in contact with some object, which also broke 
somewhat the force of Impact, sitice any resictance offered hy the 
cortex of the mat<toid would have been likely to flatten out the ball. 
A ball, mureover, of unchanged diameter and givatcr mornentura at 
the moment of its initial resistance would have produced much more 
serious consequences. Judging from the present api)earauce of the 
parts, the missile passed through the upper portion of the pneumatic 
cells of the mastoid, and, passing along forward iu an almost hori- 
zontal directiou, carried away tlie inner extremity of the external 
auditory cjinal on its outer side, and scraped the inner wall of the 
tympanum on the inner side of itji track. In wedging itself iu the 
nan'ow bed oifered by the |Kirtn penetrated, the upper surface of 
the bail lifted up the tegnieu lynipani. while its anterior extremity 
almost penetrated the carotid canal. The transmitting mechanism 
and a jxirtion of the facial iier^'e were, of (-(mrse, *>ntirely destroyed, 
unless, indeed, the round window and foot plate of the stapes were 
left in a mutilated state. The carious process, iu the n^astoid cells, 
as sometimes happens in punilent inflammation of the parts conse- 
quent to otitia media, must have gone on until this structure was 
entirely broken down. Minute stM^juustra came away until two years 
ago. The healing process has been going on here for the past nine- 
teen years, almost unaidecl hy treatment much of the time. The pro- 
tective j)rovisiunti of nature here prevented the destruetivc processes 
from breaking through the walls of the carotid artery, the lateral 
sinus, and the dura mater abovo the roof of the tympanum. The 
crust Iving upon tht; teg;mtiu wa» lifted up liy a probe, uxpoatug a thick 
pultaceous mass beneatb. This the writer did not remove, although 
the thought occurred to him that the monthly epileptic attacks, 
with very decided maniacal symptoms, to which the patient is now 
subject, ntight in some measure be influenced by accumulations of 
pus, which distend the parts up to a certain point before tlnding a 
vent through partial detachment of the crust. .Some local meningeal 
irritation probably remains at this part. The patient syringes his 
ear once a week, and witli an ear-scoop removes any accumulations 
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in the cavity or from the external auditor; canal. The distreesing 
tinnitng aiinimi, like escaping eteani, wltich was once so very annoy- 
iu2 uud constant, is now infrequent and 9c:arcely notic(!ab!e. 

There sooms to be some considerable hearing in the aVect^ ear, the 
exact amount of wliich. however, is very difficult to determine. His 
memory is greatly impaired. 



The above caw is of much interest., inaamnch as the wounding of 
the mastoid and tympanum gave rise to a condition of things resem- 
bling caeesquite often seen in practice, arising from neglected mastoid 
dJBcaee consequent to otitis media. ^^ 

The severe ahock to the brain and fracture of the tegmen tympani 
at the moment of injury, characterized the gunshot wound de- 
scribed. 

The following three cases are not classified either under "deaf- 
ness" or "woundsof the ear," but as it is probable that the hearing 
was afTcoted in all such caies, thev will be introduced here. 



"Capt. Winfield S. Barr, Co. B., 105th Pennsylvania Volunteera, 
aged 23 years, was wounded in an engagement liefore Petersburg, 
va., Auguel IGth, 1864, by a conoidal ball, which/rac^wre'/? /Ae maa- 
taid pTocifsi of the temporal b&ne, and injured the base of the occipi- 
tal.' ''On December 7th, aeeerol spicuUi of necroseti bone came 
away, and on December 30th, a large portion of the mastoid proces$ 
was removed." ' Captain Barr waa sub8e<|Uontly muatereil out of ser- 
vice and *' in May, 1885, ho was a pensioner, and his disability was 
rated as total and permanent." 

"Sergeant livman A. P . Co. D., 8th N. Y. nea\7 Artillerv, 

aged 21 yean^, who wui^ wounded at Ream's Station on Augut^t 2dth, 
1864, by a musket ball, which entered ovtr the rit/ht muntoid process, 
imure^ the external ear, and lodged nnderthe skin, a little in Trout 
of the auditory foramen." ' '* The ball Imd not been extracted, and no 
symptoms attracted special attention until September 7th when Acting 
Assistant Surgeon A. M. Sherman, in charge of the cose, observed that 
the right parotid gland was sn greatly inflamed that the patient with 
difficulty separated his teeth more than one-fourth of an inch." Suh- 
sequentfy, ligation of the right primitive carotid was ]»erformed 
for supposed hemorrhage from the posterior auricuh;r. " The liga- 
ture was pla<^e<l a shnrt distance below the bifurcation, and coagnla 
were removed, and the ball, already mentioned, was extracted from 
near the angle of the jaw." The patient, however, died from siibse. 
qnent hemorrhage, on the eleventh da^ after the operation. The 
condition of hearing in the alTected ear is not noted, nor is the char- 
acter of the injury of the ear mentioned. 

' Italics are the prtmeat writer's. 
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The following caho ii related iin<)er wounds and injuries of the 
neck. 

Private Frank Enstman, Co. C, Sixth \ew Hampshire Voluutocra, 
18 years, was wonnilod April 'M, 18(i5, by « fnigment of Bhell, 
wliich en/priff/ ftrar thi^ ttpinonit prvresK of the mfvenfh cervical vertebra 
and ^mfHijed in front of the ear on the right side. Ue recorerud from 
the injurv and was disehareed f rum tiervice on July 24th, 1^65. When 
PerBJon V.xaniiner 0. II. Boynttn reportfld on the case, November 
18th, 18G5, the patient suffered from deafness in fhn right ear. and 
frompain and ditzinesa. It is stated thutthcre was a continuous dis- 
charge of matter into the mouth which was believed to come from the 
ear tiii-ougli tlie right Eustachian tube. Tlie patient was unable to 
labor. Tlie wood<cut illuatruting this case, on udmisaionto Uarwood 
Hospital, Washington, a few days after the wound was received, shows 
that the wounds of exit and entrance were greatly lacerated, and were 
in a sloughing condition. 

It would seem that in this latter caw, caries of the mastoid cells or 
of the osseous walls of ihe tympanum must have existed, oud that 
there was some obstruction of the external auditory canal which pre- 
vented an escape of ihe secrction8. 

The following ca«e uf gunshot wound of the face, implicating thu 
«ar, came to the author for treatment^ November 2(ith, 1877, on ac- 
count of an acute purulent inflammatioTi of the middlo'ear. It illus- 
trates well the disadvantage uf partial closure of the external auditory 
canal in preventing the free eticapti of secretions from the middle-ear. 

John Parlow. Company D., 11th N. Y. Voluntpers, aged 20 years, 
was wounded in the face, July :^lHt, ISUl, at Hull Run, by a ball which 
entered just bctow the outer angle of the right eye, and after passing 
through the malar bone, at itsurtieulatiou with the superior maxillary 
bone, ranged directly backward and slightly downward through the 
tnasseter muscle and lodged in the temporal bone above the glenoid 
fossa. The missile was probably a riHe ball. It may now be felt 
lying beneath the integument lining the externa! auditory canal. 
Soon after getting up he founil that tlie hearing of the right ear was 
greatly impaired. 

\Vheu the author examined this patient, the watch only could be 
heard 55. Vision nf the right eye was almost gone. An examination 
of the inner end of the canal and uf thu membrana tyiujmni could 
not bo made, owing to the presence of the missile which is very prob- 
ably encysted. 

No report of this case can be found in the '* Medical and Surgical 
History of the War of the Rebellion." It is believed that a very large 
number of the wounded in this engagement were never reported to 
the Surgeon-General's office. 

The editor of the " Medical and Surgical History" selected a large 





Tiambor of oa«es nf wounds of the eje from the reports. One thou- 
sand ono hundred nnd ninely cases of gunshot wounds of this organ 
are thus claseiticd as occurring in " wounds and injuries of the face." 
There are two hundred and ninety-three •' stdeeted eases " of which 
abintractaare given. In two hundred and fifty-four (•iimx of this num- 
ber, oriQ eye only was injured, however, and among these were thirty- 
nine caseaof fracture of the temporal bone, or other injury implicating 
the ear. One can readily underetftud how a bullet coming from the 
front, or nearly so, could wound not only the cye> but the oar also; 
and it is difflcnlt to aroid the conclusion, from the perusal of these 
briefly reported caseS;. that had more detailed examinations and 
re])orts beeu made, a larger number of aural injuries wouhl have been 
selected. 

Wounds and injuries of ihe jaw» and oifier facial hones, as was to 
be expected, frequently involved the car. M'here tlie lower jaw is 
injured, the concussion imparted to the glenoid fossa may give rise to 
inflammation of the temporo-maxillary articulation, with consequent 
inflammation nf the osseous and periosteal strtictorcs of the contigu- 
ous portion of the external auditory canal. Stenosis of the canal may 
thus bo brought about, with exclusion of sound; or au exteuHion of 
the iuflammatioa to the transmitting mechanism of the middle-ear 
may occur, giving rise to alteretl tension in the drum-head, or other- 
wise injuring this part of the ear. 

An analysis of the one hundred and thirty-firo cases of gunshot 
fracture of the facial bones, abstracts of which were made, shows that 
the ear was injured in seTcutcen cases — eight by wounds of entrance, 
and nine by wounds of exit. The wounds of entrance are described 
as folloM's: In one case, a musket ball entered "m front of the exter- 
nal auditory canal of the left side;" in a second case, the mieaile 
entered '* close to the mastoid process" of the right temporal bone; 
in another, "'behind and above the lobe "of the right car; in a fourth, 
**ono and a half inches below the ear;" in the fifth case, " in front of 
the left ear;" in another, "two inches behind the left mastoid;*' in 
another, "below left ear;'* in an eighth, "just anterior to the tragus" 
of the left ear. 

The wounds of exit were stated to have been as follows: Oue by 
"two openiags in front and below the pinna;" one "at the left ear;" 
another "behind the right ear;" another "two inches behind left 
ear;** a fifth "emerged, tearing away a portion of the lobe " of the left 
ear; oue "emerged one inch below lobe of right ear;" one "lodged 
below mastoid in exit" at right ear; another " escaped one inch below 
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the car" on the left side: and one "emei'gcd an inch behind lobe of 
left ear." 

Tlie above illtistrut^e very well the various channels of approach to 
the ear. The left ear, it will be obaerred, was injured in nine cases, 
and the right ear in eight cases. In the eight wounds of entrance, the 
left ear was injured in five cattet' and the right ear in three caaes — 
showing the aame increased frequency of left-sided wonnds as in head 
wonnds. In the wounds of emergence, the right ear was affected In 
five cases, the left car iu four cases. 

Facial paralifsis occurred as a result of these injuries in three 
cases — in two instanres the facml nerve was apparently injured in its 
passage along the aqueedurtus FaUopU, und in the other after its 
emergence from the stylo-mastflid foramen. The result of the injuries 
was fatal in five cases. In eix of these caspa only i* mention made of 
any deafness being produced; indeed, in the whole group thus classi- 
fied as face wounds, the ear is alluded to only in the most incidental 
manner. In one case, the sense of taste was affected. In two of the 
ctftea, discharge from the ear was noted — the »ime being purulent 
in the one case and serous in the other. Vertigo was pronounced 
in one case. 

Circular \o. 3 of the Surgeon-General's office, which embraces 
the reports of the medical officers for the period of time extending 
from the close of the war of the Robelliou, in 1865, down to 1871, 
csontains some contributions of interest to the otologist. The follow- 
ing ca?e is reported by A. A. Wood hull, Assistant Surgeon U. S. 
Army: 

Soldier, accidentally wounded near Fort Gibson, Nov. 8th, 1868. 
The Iwill entered the aide of the neck, traversed the mastoid j)roee88, 
and passed through the external ear; ** the bone was slightly mjured, 
and the external ear nearly destroved." '* He was treated in hospital 
at Fort Gibson. Cherokee Nation, until Feb. 18th, 18G8 (1869?^, 
when he was sent to join his company." The wound was nearly 
healed, excepting some little amoant of discharge. Partial deafnen 
also existed. 

David Walker, Acting Assistsnt Surgeon, reports the following 

case: 

A cavalryman, aged 32 years, was wounded in an Indian fight, 
September Gth, 18C5. "It was found that he had a gunshot wound, 
the ball hanng entered at the posterior head of the sterno-cleido-mas- 
toid muscle, close to the curved lino, ranging outward and a little 
upward, and lodging in the mastoid process. There was consider- 
able hemorrhage from the auditory canal, with temporary deafnesi; 
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and parulvBis of part of Iht port I'o tlttra of the iteveuth pair. Ulti- 
mau-ly the recovery was complete." 

The litemtnre of military surgery of tlu? jirysenl century Joes not, 
naiiii-ally enough, contribute miicli to the science of otology. A 
peruKul of Oiithrie's " Commentaries'' ' fails to discover but » HiDglo 
ullnsioii to ivonnd? or injuries of the enr. Hennen,' how(.-ver, devotes 
a piiraxraph to the subject, and inirmtcs one <'a*e of wound of the head 
where a raiiskct ball eutered the right temporal bone and lodged in 
the brain, causing ''partial deafiieiis of the right car," among other 
eynipluniri. Ue aava: " The ear id the subject of giiiitihot wounds, as 
various as the eye, in their oonrde and in their effects. The mastoid 
prnoess h injured sometimes in iin whnle extent, and sometimes only 
partially brui^hed; the ballfi jiaMing alHiut it in every powible angle^ 
and Bometime*i appearing ewn to enter the external meatus itself; 
at all evot'lB. injuring the bony circle primarily, and in it^ conse- 
<juencc9 implicating the more internal bony eidosof tbe auditory canal> 
and small bones of the organ, in sufipuration and caries. These casea 
are attended with nnire or less deafneiis, great pain, frequent spas-^ 
modic affections of the face, and an inlolenible fetor in the discharge; 
and are sometimes followed by death from iudammation spreading to 
the brain." 

Qnthrie, under " wounds of the face," treats somowhat of lesions of 
the ear. These will be alluded to hereafter. 

MacIeo4l' very brielly and incidentally mentions four cases wherQ 
the ear was injured by mttsket ImiIIb. 

In one, "a French soldier reofived a ball about an inch behind the 
left ear;" in another case the ball "entered two inches behind the 
left ear, passed deeply, and was removed from the temple," and there 
waa hemorrliage from the ear. " lie made an excellent recovery, only 
that his hearing was destroyed on the wounded side." 

Another cose is given under wounds of the head, in the appendix: 

" Compound fracture of the pqunmnue portion of the left temporal, 
lilccding from Che car. Deafness complete on left side, and partial 
on right. Had lieaduche, and a stupid, vacant exjiression of faw 
when sent to England." 

' Quthrie, O. J., F.R.S.: Cumtnentaries on tbe Surjfcry of the War in Portu- 
gal, Sfmin, France, anri the Netherlaud^, from the battle of Iloli^^ in 1308, to 
tliat of Wftterli>r>, in ISl-'V. elr. Revised U» 1653. Fiflii edition. London, 1853. 

' (lennen, Jolm, M.D., F.R.S.E.; rrinfijjlea of Mihtarj Surgery, etc.. page 
27». First American from the third London edition. Philadelphia. 1830. 

' Haclrod, George H. B.. .M.L).. F.K.C.S. : Notes on the Surgerj of the Wur 
in the Crimea, etc. 186'^ 
II 
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In anotber caae a ball vaa "partially impacted a little above aud 
behind the right car." the patient aubsequently ituccumbiug to hernia 
of the brain after treplitiiiiig. 

Sfooa' reportefl three cusea of gunshot wounds of the ear, all of 
which will bo found of much interest. 

A aohlinr was wounded at the battle of Worth, Auciiat 6th, 1870, 
in the left ear aud in the right knee. The ball which wounded the 
ear "glanced over the soft parts in front of the tragus and the tragus 
itself, and had pro^iuced a shallow, grannlatiiig. pretty large Iosa of 
substance bofurR the left ear; it had torn away the skinny and carti- 
laginous part of the exlenml auditory i>ussagc'iQ such u way that the 
posterior wall of the ojwcous canal wue struck where the same is joined 
to the niaKtj>id process."' There was partial splintering of the bony 
parts, suppurative intlaniination of the external and middle ear, and 
subsequently peripheral necrosis of the mastoid process followed, with 
burrowing ab«'ess extending down under the s tern o-n Histoid uiUftcle. 
The track of the ball after it entered the cells of (he mastoid proeega 
could not bo traced, and the ball was not found. The sen^ of hear- 
ing was compJctely lost. Patient underwent amputation of the thigh 
for suppuration of tJie knee-joint, and died on the 6th of Hepleinber, 
1870. fixamination of the temporal bone showed that the pOBterior 
■wall of the osseous canal had been t-plintercd by the passage of the 
hall, ami that the opening led into a eavity in the mastoid, the size 
of a hazeliiut. Oowawanl fri>ni this cavity a sinuH extended into the 
tissues beiow. The tissues of the middle and inner ear were more or 
leas in (lamed. 

Inasmuch us no facial paralysis occurred in this case, wo may infer 
that the injury was* coulined to the posterior wall of the canal and 
outer auil lower ])ortion of the mastoid body, the middle ear lie- 
coming involved through extension by continuity. It seems prolmble 
that recovery would iiave taken place here, so far as the wound of the 
ear was concerned at leu^at. 

The second case was examined, by Moos four months after the 
injury had been received: y. ^ 

Soldier wounded at the sie^ of Strasbourg, September 30th, 1870, 
ty a Chassepot ball in the left ear from behind forward, the missile 
entering on the lower half of the mastoid prnreny, and emerging on 
the left side of the face, jui^t in front of the external mea^is and 
cutting away the tnigus./^ Paralysis of the muscles of the left side of 
tho face resulted. "Tho"^>erception of the direction of sound was 
completely lost, and at first was very distressing to the [tatient, as he 
constantly thought every sound came from the right side; by degrees 
be learned to correct this." Tuning-fork on skull was perceived only 
on the sound side, but he heard tho watch on temple. Moderately 
loud words spcrkcn through a trumfiet were not heard. , 

' ArchiveB of Ophthalinoloify and Otology. Volume II., No. 1. fS71. 
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The clinical liistory in this case is incomplete: On beinp stnick^ 
ho immedititely fell to tbp grounti. bocnme aDCOU»ciou9, but gradu- 
ally aiirl completely rognined his fueultiw during the next Iwenty- 
fotir hours. The Hret six clays he suffortnl from violt-iit pains in the 
forehfAii and occipnt. He hud, however, " no subjeetivo senaatiojis 
of liefltiiig,"' but for several weeks now and then knocking^ in the 
depth of the ear; about two wetks before the alwve examination was 
made, however, he began to «xperienu6 tinnitns aurium, which still 
existed. 

Prussian soldier, wounded on the Tjisfline. Jauitary 18th, 1871. by 
u ball which " mtriick the right ear, and passed below the left side of 
the lower jaw, and came oui." The only injnry resulting from thiH 
appears to have been in the cartilaginous meatus, the lower wall of 
which was slightly bicenited. 

MosHukowski' found among 1,41.7 wounded French priponen? but 
14 wounds of the bony ])art* of the hes'l. Of this number the 
forehead was the seat of the injury in 1 case^ the parietal bones in 
10. and the temporal bono in 3 cases. In 4 of tho^e cA9es severe 
cerebral symptoms developed, and in 4 of them hemorrhage from the 
ear occurred. Objective examination showed that of thetie 14 inva- 
lid-s 4 were deaf in one ear, whilst 2 were deaf in both ears, with 
severe psychical di8tnrbance. .Special aural examinations of these 
patients were apiwrently not made. 

G. Fischer ' places the number of gunshot wounds occurring in the 
Franco-Prussian War at SSjSTT. According to this author, the head 
WHS the seat of injury in 8, I3'i cases, the face in 1.440 cases, tiie eyea 
in 404, the nose in iil*i, the mouth in 36d, the chin and lips in 348,. 
and the mrs in 303 cases (0.34^). 

In examining a recent work on '* Military Surgery " by H. Fischer,* 
the writer finds some very instructivo cases of gunshot injuries of the 
ear, which have been collected from the reports of different authori- 
ties. 

Wo find that h\ Ldflller observod live cases of gunshot wounds of 

' Moesakowski, Paul: Stattstischer Bericht Qber 1415 fraDzOsische Invaliden 
des Deutacli-franzOeiacben Kriegea, 1870-1871. Deutsche ZeiUclirift fQr 
Ctiimrg^e, Band I.. 1872. 

* Fi»ch«r. Oeurg: 8tati8tik der in dem KrieK« 1B70-71, im preuniachen 
Heere und in deu niit demSQibeti im engeren Verhando f^efttJuidenen Nord. 
deutachen Bunde»-Kontingenten vorgAkommenen Verwundungen und Tod - 
tungen. Berlin, 1870. 

■Fischer, Prof, Dr. U.: Uandbuoh d«r KHegaohirurgie, Band I., Stuttgart 
1883. 
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the mastoid process and bony canal, all of whicli were received on the 
18th of April, 18'>4, at the elorniing of the DuniBh intrenchment^ at 
Du[>pcl by the Prue8tiiUB. 

Fittcher meiitiona also two cit«e« reported by Beck, in one of wliich 
the ball, pairing through the mastdid pro<'e8s, |>eiietraied deeply into 
the petroue> portion of the teinporul hone, fracturing the btiee of the 
skull, and eventually cunsing death; in the other ca^ the missile en- 
tered the external atiditory canal and lodged there, extraction being 
followed by recovery. 

Another ease, observed by Stronieyer, as follows: 

Patient receireil a bullet at a short diKtaiiee m the left side of the 
head, the lobe of the uur being slightly injured therfby. On tho niaa- 
toid process wus a small wonnd. The point of the finger being iutro- 
dnceu, fonnd the whole mastoid to have been completely shattered. 
Eventually the whole prmietis was exfoliated, and the patient recor. 
ered with not the slightest ImpairEuent of heariug. 

We find also an interesting case of Dudon in this work: 

Patient, 17 years of age, had received a ball from a carbine iii thoj 
right ear foor and one-half years before. The cerebral eymptoms ' 
which followed la^itcd but u snort period, and ni>thing remained ex> 
ceptiug a discharge from the ear. When Dudou examined t!ie pa- 
tient, he found the canal filled with granulation tissue. The bnl* 
let was easily found and extracted. The druui-hcyd whs completely 
ik'stroyed anil hearing entirely gone. Patient ret^overwl with loss of; 
heariug. — ■ ' 

The following is a very remarkable case, reported by Lnecke: ^ 

Soldier, wounded in the Second Schleswig- Hoi stein war, at Alscn, 
June *30lli, 18G4, by a small canister shot, which entert'd In front of 
the left ear at the height of the helix, tearing ;i large hole in the 
squamous [Kirtion of thetemponil bnne. Ont of this wound, and also 
out (t( the external auditory canal oozed a very considerable amount 
of blood and brain substance. The missile appears to have pasiied 
downward, completely ehatlenng the petrous portion of the tem- 
poral Iwne. and was found just tK^neath the skin near the spinous 
process of tht; fourth dorsal vertebra. Patient was able at first to tell 
nis nau)e and the number of his regiment, but soon lost consciona- 
nesB. *' After prolonged sup|>uration and extraction of many pieoea 
of bone, be was discharged as an invalid in January, 18(15. having no 
other lesion excepting jiaralysis of the facial and acoustic- nerves." 
His intellect, however, appears to liave suffered severely, and his life 
during thp following four vears or so was a miserable one. He was 
found frozen to death in the wooiis finally. 

Two cases of I^ffler's, given by Fischer in his work mentioned 
above, arc of much interest: 
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Soldier^ wounde<l iu the St'lileewig-Hulsrein War, the ball entering 
the right cxterital moattis. pa^siii;;; t]irou>;h tho posterior waII of the 
lHtt«r and aUo through the mastoid pnx'et;.':, hehind which it was 
found and rumoved. Cnniplote facial piinilysis and dpiifn^M, iiIho Insw 
of boue conduction and protrusion of tlio rij(hl orbit, resulted. Pa- 
tient recovered eventually with lo«s of hearing and of risiim on the 
right Hide nnd facial paralysis. 

Soldier, wounded on the IHth of April. 1864, at Dfippel, by a bnll^t 
which entered just iu front of the right ear, shalt^-red the mastoid 
and wag. at the autopsy, found lodged between the Utter and the 
jaw. The last mentioned bone and the styloid process were alao 
shattered. Patient died on the loth day after the injury, from puru- 
lent meuiugiti^. The petrosa was found to be fractured. 

Fiaohor finally givca the following case, as illustrating the danger 
by which such patients are constantly stirrounded, as long as a dis- 
charge from the ear exists : 

A sergeant, wounded on April 18th, 18fi4, in Schleswig-HoUtein, 
by u bullet which penetrated just in front of the left ear. shuttered 
the zyjjonialic nrch and passed through the external auditory canal, 
fracturing the drnm-head, and perforated also the tna^ntoid process, 
becoming finally lodged in the neck near the fourth cervical vertebra. 
Facial paralysis and complete lu^s of hearing resulted, with which 
the patient wa8 eveiitnalty dii^charged. a i^liglit otorrho'a being also 

f)resont. About a year after this he had an attack of convulsions, 
laving experienced for some duvs previously puin» in the heail and 
ear. He died the following day from pnrnlent meningitis, with ab- 
scess of the brain. Partial necrosis of ttic petrous portion of tin- tem- 
poral bone existed and also an ununited fracture of the same hone. 

Gillette, in speaking of the wounds made by firearms, montions 
the fact that bullets occasionally lodge In the [letmsa. ami cites a euee 
reported by r^ecoin, who foand the ball lodged in the interior of that 
bone. Gillette' also mentions a case observed by tiuyon, of a young 
woman with facial paralysis consecutive to a revolver shot tired into 
the ear. the missile being theii tlrmiy lodged in the petrosa. Other- 
wise the patient was perfectly wcdl. 

The above citations cmbrr^ce about all that the author has been able 
to obtain from the works ou inililjiry surgery at hand, concerniiig 
gunshot injuries of the ear. with sotue few exceptions lo which allu- 
sion will be made later on. 

\ow and then opportunities have been afforded fi>r observation of 
self-inflicted gnnshot wounds of the ear, this organ seeming to be one 

' Qillette : Reman|iie8 sut les hlefMUFes par armee k feu otwervera pendant 
leSi6g«deU«U U^O)etcelui de Paris ^ISTl). Archives geaSrales de &16Je- 
ciae. Vol. I.. P«rU, 1»T3. 
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of the favorite channeU for discharging a miBfiUe into the head by 
the suicide. Out of elevt-n tmsea of guicide by gunt^hot wounds of the 
head, reported in CircnTar No. 3 of tlio Surgooii-<;uneriir6 Office, 
1871, four of them were from shots In and abrjut ihe ear. All gun- 
shot wounds of the ear nre liable to have other injuries o^ociated 
with ihein and may therefore come under the care of the general buf- 
gt'on, and detailed i-eports of them are cot often given. The above 
examples of fiiHy described cases are therefore introduced on account 
ot their particular iiistructiveuess. 

'rof. Geo. E. Post,' JI.D., of Beirut, Syria, reports a case of much 
'interest. 

The pfttienl. a ninn 2'2 ^ears of ago, wa« asleep when a revolver was 
Hccidenljilly clisfhurgetl directly into his right ear by his little brother. 
He experienced the nerisation of being awakened by a clap of thunder. 
Copious hemorrhage from the ear, i«evere headache, impairment of 
hearing and distressing tinnitus aurium followed. There was con- 
eideralile febrile action, and for week^t the iiyniptoma were grave. 
When he finally recovereil sufficiently to leave the Iioubc, ho was still 
quite uuablo to resume his occupation (tailor). Efforts made in 
Damascus by the military surgeone to remove the ball from the mea- 
tus by means of forceps and the screw tire-balle, were unsucceasful, 
and although pHrticle» of lead were removed, the bullet was no^ dis- 
turbed in the slightest degree. The patient was. when ucen by Poet, 
suffering from hcmicraniu, dizziness, tinnitus, otorrhoea, and an ina- 
bility to concentrale his attention on any subject. The bullet was felt 
at the end of the meatus, but cotdd not be moved. Believing the ball to 
have been impacted in the mastoid cells, it was decided to remove it 
by an operation. The pavilion was dissected free along its mastoid 
border, and separated from its deep attuohments, the dissei^tion being 
also carried behind the meatus externus until this wasquite free from 
the mastoid process. " It was then divided from behind forward, 
along the line of junction with the bony meatus, and the pavilion, 
with the cartilaginous portion of the meHtua, were turned forward on 
the cheek.-' '"The posterior bony wall of the meatus was found 
shattered by the bullet, whieli was "then plainly seen, filling the cavitv 
of the tympiunim, and extending by many ragged prcijectiona back 
into the niat^Loid cells." Attem{>t^ to dislodge it with the forceps and 
the tire-halle were fruitless. The bullet was finally removed after the 
mastoid process bad been trephined. Patient made a good recovery 
in three weeks, being relieved of all his grave and distreasing syni])- 
toms. 

A caae of compound fracture of the (>etrous bouc, caused by a re- 
volver bullet, is reported by Mr. E. M. James.* 
A man, aged 35 yours, shot himself in the right ear with a revolver. 



N*w York Medical Record. October 26th. 1878. 
'AustraUao Medical Journal. Septf-mber ISth. 1&B0. 
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Tbcrc was severe primary hcmorrhaf^e. Mr. James found a lac<truted 
wounii nt tlie bottom of the concha of the right ear. The adjacent 
parts were blackeni'd, lilooti oozrd freely from the wound, and there 
wafl facial paralysis of the right side. There was marked hyper- 
BPRthesia about the shouldert;, especially on the right side. Motions 
of the lim!)8 unimpaired. A prone intnuliiced into the wound naHsed 
inwarde and slightly buukwanls tn h depth of half an inch. It was 
found that the track of the bull lay iiiwurdB and slightly forwards. 
The ball, not being felt, was supposed to have passed into the 
cranium. The maBtoid wa^i then trephined from hohind forwards on 
lo the point of a probe inserted through tlie original wound. The 
huUet could not. however, he recognized by the probe introduced 
along the opening made by the trephine, and further search wa« 
abandoned. Pati ent wan cnui-cioue some of the time at first and 
ifTered much, but azt«rwards became delirious) and seusitivc to light 
u\i\ noises. On theaixth day. the discharge from the ear was very 
great; death on the seveutb day. At tJie autopgy, it waa found that 
*'a bullet, weighing nearly a cjuarter of au ounces had paaaed through 
the concha of the right ear, involving the external meatus; it then 
penetrated thet>kull, and running inward.q had struck against the base 
of the )ketroufi hone, which wa.« fractiiretl iranaversely near its outer 
extremity, aud more r^r lei^s scparut d froui all it^ usual conncctious; 
the anterior part of the bone was nL=w> splintered otf longitudinally." 
"The \m.]\ ittself w»e firmly fixed in the floor of the tympanum, ilie 
walls of which were largely destroyed, while its roof was broken into 
i>mall fragments, so that, wlit^n the dura mater was removed, there 
was a gap iu the Boor of the middle fossa of the skull nearly half au 
inch in diameter. On the outer eariaee of the detached petrouR bone, 
the projecting promontory of the inner ear was dis<s!rnible. The 
dura mater was not perforated, hut was detached from the injured 
boue. being separutcd from it by a mixture of lymph and extravasated 
blood. There was no blood in the arachnoid caWty." '* The tissnes 
at the site of the main lesion had evidenllv been contused and subse- 
fpiently infiamed. The intlammution had spread inwardsaiid forwards 
along the l>ase of the bruin, the pia mater oeiug thickened by exuda- 
tion of lymph into iU substance; thero was a conBidemblo nuantily of 
serous fluid iu the amchnoid at the base • if Mic brain.*' The bullet 
was found imbeddeii in the floor of the tympanum, and *^* was with 
difficulty recognized, and some degree of force was necessary to dis- 
lodge it.'' '*The cause of death was meniugo-cerebritis consequent 
upon a compound fracture of the skull, attended with bruising of the 
brain.*' 



X Dr. J. 0. Green published the following case:* 



A man, aged 40 years, with suicidal intent finKl two shots from a 
small revolver directly into tlie right external auditory meatus, the 
immediate effect Iwing ''absohitely negative." The patient, when 
seen four days afterwanls. had aome dull pain over the right side of 
the head, uud some tt-ndernes^ of the right ear and same side of face. 

' TraDsactiona of the Amrrican Otological Society. 1881. F. 47K, 
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There wm facial paralvHia, bnt no visible lesion abont the external 
oar. PnlfH) and tt!inf>cruture normiii; no dizziness. " Bxaniiniition 
witli tile spoeulum nud relli'Oted light tiiion'c*d the duc)>cr ineutus lUled 
with black masses of hftlf-bumt powder, and with a probe loose foreign 
bodies could l>e felt Jeep in." There was a nunierate discharge of 
diticolurod ewrum from tho ear. The entrauce of the nieatUH was 
unusually small. On the sixth day, "a semi-circular incision was 
made above and behind the auricle, through the periosteum, and the 
perioiiteum with the auricle and cartilaginous meatus carried forward 
till the edge of the osseous meatus was reached; the insertion of the 
cartilaginous to the osseous passage was then cut through in its upper 
and posterior part." After turning tiie auritslG forwanl, an irrt^gular 
bit of lead was extracted by the fot-ceps, JifWr whicli the nutfrior wall 
of the meatae was removed. Another mass of load was found ini- 

fwcted deep m, and with considerable difticnity removed. Still another 
arge mas' of loiwl was removed, found (iruily fasteneil in the deppeat 
part uf the meuluH. The auricle, was then replaced, sutures applied 
and antiseptic dressings. The patient did well until tive days after 
the operation, when he became sullen and refused food. On the sixth 
day he was attacked with vertiginous symptoms and became delirious. 
Death occurred on the seventh day. The autopsy showed, among 
other conditions, a slight greenish discoloration over the petrous 
bone, due to iwrnm beneath the pia. "Just above the roof uf the 
tympanum, the dura, pia, and braiii substances were firmly adherent " 
to the bone. Above this, a sinus entered the brain, pas-iing upwanis 
for half in inch, "ovideutly the track of ii piece of oi^ bullet." 
••Small fragments of bone imlie<ldod in the dura at this point." 
** Pachymeningitis existed over the right convexitv.'" The teraporul 
bone, when examined, whowed that "the whole anterior wall of the 
osseous meatus down to the tympanic rin^ was wanting; the tissues 
in front of the ear antl around the gl^ndid fossa were [langrcnoui*. . 
The roof of the tympanum was j)crf(tnited by utt upening eight niilli- 
metres long and four millimetres broad; this ojicning l>ei tig covered 
by the inflamed and a<lherent dura, and corresponding with the bullet 
track of the brain. The bone within the tvmnannni was entirely 
denuded; no trace of anv of the ossicles could be found, and the lower 
edge of the fenestra ovalis was broken away, making a large opening 
into the vestibule, and the promontory around this opening was black. 
No trace of any lead was found within the bonb." 

Terrillon' reported a very interesting ease where extraction of the 
ball was followed by recovery: 

Patient, a man 28 years of age, had received a shot from a revolver 
some four months before. I'he missile appears to have entered the 
external «u<litory canal in a siiglitly nblifpie and upwartl direction. 
Great hemorrhage and pain followed, and wiverc inflammatory symp- 
tonis. These seemed to have passed away in the course of & month, 
however, leaving the patient perfectly healthy, excepting a purulent 

' Annalei d?8 3Ial. de I'oreille et du larynx. Parts, 1878. IV. 
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discharge from the fietnloDS openiug in the caual whore the bullet 
had entered. There waa aliw complete deafoess in this ear. Svmp- 
toms of cerebral trouble did not. exist. On probing, this ball was 
found Wing about two and a liulf oentimelres rrom the entrance uf 
the fistulous opening poateriorlv and above, and firmly Sxod in the 
bone. All attempt to remove it tlirotigh the opening failed, and it 
was finally e.'ctrac-lct! only after the pavilion of the ear had been dip- 
eected free from its attachmeutd to the niut>toid boue. The recovery 
of the patient was a rapid one. 

The following ease occurred in the uihor'a own practice: 

I'aticnl, a male 19 years of age, was shot with a revolver (" ^'^ tnt r- 
tridge) in the left ear, March T^tb. 1884, bv a person standing to the 
left side and soniewlmt bt'hind him. He it'll to tlie groiirni at once ' 
from the shock, was slighllv uonfusfd for u few miuutes. bnt got up 
and walked without aid, nit'hough be felt slightly dizzy. Thore woi 
some hemorrhage at firist TroTn the ear, bnt this soon ceased. When 
admitted to the iiospitat, he n'ait dizzy, had a slight headaL'he, and 
sonic tinnitus. He couhi only hear a watch on contact in the wounded 
ear. The tragus was slightly abraisecl, and in it was imliedded a small 
piece of leail. The drum-head was fractured, and the lower wall 
of the canal was CDnsidfrably lucerated. Efforts to find the ball 
during the next few days failed. .Some pain in the oar and a puru- 
lent discharge develojieil. Tinnitus was also present at times. Wlien 
seen by the writer, eighteen ihiyti after the injury, a purplish cyst was 
found on the superior wall of the meatus, duo to burrowing of secre- 
tions from the attic {?), which |Hirtial]y uceluded the lumen of the 
canal. The latter wiks filled witli pus. A perforation was ^en in the 
posterior segment of the drum-head. The loM'er bony wail of the 
canal, from the tympanum outwards, was much denudei], tlte lacerated 
tissues bleeding easily. A Nelaton jjrobe rubbed forcibly over the 
entire exposed lowei-wall of the eauul. and also a3 far as possible in 
the tympanum, came away wichnutanv marks of lead. A probe pouhl 
he passed down between the L-arlilagiuous and buny walls, and some- 
wliat anteriorly, but without encouuteriug the bullet. Slovement of 
the jaw was free. There were no vertiginous symplonis but tin- 
nitus, like escaping steam. Low voice rould be heard in the injured 
car ul ten feel distiincc. During the patient's stay in the hospittd, all 
attempts to find the ball prove*! fruitless. Ho left the hospital in 
tiireo weckH* rime. a;id was then j^iitf.^riTur mnj^h^ JroiTl 'Hf^'^rii*'*^'* 
During the. following eight t>r nine weeks there was a more or less 
purulent discharge from the ear, with occasional attacks of pains and 
dizziness. The canal was much occluded with granulation-tissue, but, 
by means of local applrc^ations, had been murh enlarged. 

At this time a vulcanite dilator was intntduced, by mean* 
the meatus was much enlarged in tliroc days' time, and » 
in the osseous portion for a short distance. The •*" 
wtnsiderably less. The canal finally was fr 
view of the drum-head. In the anterior • 
membranu fiaccidu there was a i»erforatiou 
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salva, (lark col orwl pnsexiidri]. A jierforntion in the posterior seg- 
nient of ^hc nicinbraiiu vibruus renmiucl. 

Nearly six months after the injnry hod taken place, a dark 
object vm Heen lying against, the inner wall of the tvmpaiinm. 
It could be easily moved with the probe, but it wa» iniiHHUiiblo to ex- 
tract it with the curette. After this the patient failed to appear for 
some Mx mouths. His conilttion w»fi then about the same. Several 
months lai*r he wa* finally persuaded to undergo an attempt at ex- 
traction, under uarcoBiii. Some email fragmentaof leml wjre brought 
away with the forceps, which were, however, too slipht to retain their 
hold. The bullet was seen through the speculum, being quite mov- 
able in the tympanic <:uvity. The {mlient wae told to return on a 
(iubfiequeut day, at which time siiitoble forceps had been providtrd, 
but he failed to do bo. 

A review of the ca^ee of gunshot injury occurring in warfare, and 
of which a number of histories have been given above, will bring to 
light some very interesting facta. 

Mentiuu has been made above of sixteen cases of aural injury 
from gnntthot wounds, which were found in the *' Medical and Sur- 
gical History." An analysis of thie group shows that in two of them 
only was a discharge from the external anditory cyinal noted, and in 
two of them facial i>aralysis occurred. Of these sixteen cases ten 
were on tbo left side, three on the right, and in tbi-ee the ear affected 
is not staled. The greater frequency of occnrrenfw on the left side 
was doubtleaely owing to the fact that the wounded, with two excep- 
tions (a medical officer serving with a battery, and an artilleryman), 
belonged to the infantry and, when wounded, were engaged in the 
act of discharging their own miiukets, and must have been, therefore, 
prcseuting tho left hide of the bend to the enemy. 

In iwenty-niuo cases, where the ear wa« the seat of direct injury, 
hif enfrfiTice, it is found that the left side was struck fourteBu tiraeR, 
the right in ntue cases, whilst in six tlie ear injured is not mentioued; 
thus showing the greater frequency here of left sidod gnnshot wounds 
to tho ear. 

Ju all of theee cases the missiles were musket balls, with but od& 
exception, where the Injury was caused by a canister shot (see case 
of Luecke, p. 164). Wc find furtliurmore that in these twenty-nine 
cases, the mastoid wa« the point of entrance of the missile in twelve, 
the external auditory canal in irvo, and the Bquamiius portion of the 
temporal lione in four caseB. The ball entered immediately in front 
of the extornal anditory canal in five e^wes and in the immediate 
vicinity of the lobe of the ear in three oases. 

liosidoa the two cases of facial }>aralysis occurring among the six- 
ttion cases of aural injury mentioned lu the '' Medical and Snrgical 
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History," ami to which uUuBion has just been made, n-e find that 
tbia lesion w&a one of the reuult^j of the f(un»hot wounds in eeveu 
other caeee, including tho;^ of (riiycni, JanicR and Green. 

In observing tliu effects of gnn^iiot wounds of the organ of hear- 
ing it will be Been that the middle ear may be affect«d in different 
ways. A simple rupture of the membrana tympani may take place, 
or disturbances of its tension, with consequent deafness and tinnitus. 
The ball may become impacted iu the tympanic cavity, after having 
wounded the extermtl purta of the ear in its passa^ru ; if entering 
from behind tbt nnii*toid would b« perforated — hiterally the external 
auditory canal and probably the mastoid cells. Missiles (muaket 
ball?) coming directly into the middle ear the length of the canal, 
would very probably produce a fatal result. 

The mnsloid process f it will hare been remarked, is very liable to 
gunshot injury, the niissile entering from behind and from the fronL 
When the reeult is uot fatal, obliteration of the oelh with permanent 
external opening uud commuuicHtiouH with the middle ear (usually 
the transmitting uiechani^m is detitruyed] will follow. 

The external auditury namil may bo injured by missiles comiug 
from almost all directions. Wounding of the cartilaginous ]>ortioa 
may lead to stricture or there may be occlusion of the osseous portion 
of the canal, owing to deposition of new bony tissue. The missile 
may lodge in tli^ wa]li< ilihI iiripingc oti tlifi calibreof the canal. The 
result may thus be the exclusion of sound, tho altemtluii of the teu- 
siou of the transmitting meclmnisni, tinnitus and deafness. There is, 
of course, a danger ofsuhseqnent middle-tiar inflammation in these 
cases. 

The auricle may b© carried away by a musket ball or by larger mis- 
siles. In the "Medical and Surgical History'' seven instances are 
found where the auricle was cut off by ''larger projectiles, either 
cannon-shot, shell fragments, or grape." In two cases great mutila- 
ation of the auricle was priKluced by ninsket balli*. "Of these nine 
patients, six were returned to duty, with tho sense ot hearing believed 
to be as acute aa ever, and as the three who were discharged cannot 
be traced on tho pension rolls, it is jiroljable that their disabilities 
were not serious." The loss of the auricle may, however, entail de- 
fective orientatiou and imperfect collection of sound, and probable in- 
jury to the tension of the conductive mechanism, with consequently 
more or less deafness and tinnitus aurium. Union may take place 
with occlusion, if care be not taken in replacing the detached auricle. 
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SABRE WOUNDS. 

The abFitr»cti9 of iiiciiwd wounds of ttioitcali? or cranium in tlie Firfit 
Section of Ihu Medicnl and .Surgical History of the War of tite Rebel- 
lion give the historj- of three hundrfd iind thirty-one cases of this in* 
jury. These, it is stated, "cotupriso all of the sal)re or gword cuts 
of the head entered ou the regiBtera of the >Suii^'eon-Gonerur& OSiee, 
tliat can bo tiatiHfaetorUy verities. Othere are alluded to by medical 
officers, but ttoitidelinitely, that identlUcalioiiha-f Xteau iiiipructinihla.' 
Although the tem|)oral region is stated to have been frequently 
wounded in thoine case$. the author can find no reference to any in- 
juries of the ear. 

The face was injured in thirty-seven instances by sabre cats and in 
twenty-seven by bayonet thrusts. The compiler, in regard to wounds 
of this regiou, slates that " th« abstracts of face injuries selected 
comprise few of the ear. The wounds uf the auricle were either in- 
frequent or eUe regarded as of InsnUiiMent importance to be particu- 
larized." This the writer ran well niider!»tftnd, since he himself saw a 
considerable number of subre wotiiidrt of the scalp and auricle, which 
were receive*! in the engagement at Front Koyal, Va. , May 23d, 1868, 
where cavalry M'ere actively eiigageii on bolli sidcK. Some of the 
cases came under his own ol)servation a week later when General 
SfoOoweH's advance reached Front Rnya!. Nearly, all the wounds 
seen then bad been dressed by bringing the parts together with adhe- 
sive plaster, and sometimes with stitches, and were doing so well that 
no further attention was necessary at that time. Ahstracts of none 
of these cases appear in the publi-ihed reports, and it seems probable 
that a very large number of sucli patients were never reported to the 
Surgeon-rJeneral's Ollice, 

Sabre wounds of the ear were murh more fre'|uent in the wai"faro 
of ancient times than they have been of late. Ambrose Par£ states 
that the ears are sometimes wholly cut off; sometimes only in pan, 
and again in other cases only slit so that the rent portion etiU ad- 
heres. Since the more general employment of firearms in warfare 
has been in vogue, however, the frequency of sabre wounds has 
greatly decreased, although .some allusiou to such injuries may be 
found in the writings of Gntbrte, Hennou, Larrey and other military 
surgeons who erijoy«d remarkable opportunities for observation during 
the great European wars in the early |wirt of the present century. 
Hennen regards sabre wounds of the ear as very simple. 

Trmtment. — It seems to he the opinion of all writers on this sub- 
ject that when the oar has been cut aH entirely all efforti* to restore 



it again will be UDsncceteful. Far^ hhjs that so long aa the rent 
portion adlioros to the refit it may he made to ro-iinitc> by means of 
eatureK. lie strongly advises against [wusing the nui'dle tlirongh the 
cartilage, however, since gangrene might oocur from sncb a proceed' 
ing. Aftor securing the erigoa of the wonni), including only the skin 
and tissues covering the cartihige, the rotit of the core comprises the 
employment of pledgets and ligiitures carefully adjusted. Special 
care» however, should be laken. b'aya Pari*, tliut the rtovercd purte he 
80 adapted that in ntiiting no ohstrnclion of the anditory canul 
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re«ull. interfering with the entrance of soniid. A piece of punk is 
recommended for this purpose, to be introduet'd into the meatus. 

Larrey' does not agree with ParC' reB[jecting the nee of Butnres, for 
he lays down the rule that the cartilages of the ear should bo includeil 
within the elitches of the suture, since •' no unpleasant symptom will 
result from it, and Ihesnture will only be the more exact and tirm." 
Care should be taken, says Larrey, "to flU up with charpie t^" ' 

> Lurej, Baron D.J,, Ohserv-«tions on VVounrls and their Comp 
etc. Traiulated by K. F. Rivhiue. M.D. Phila. 183-2. 
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termediat^ spaces of tlieaiiuiositiea of tiieoaraitd the channel by which 
it 18 separated from the temple." The (ircPsiTig fs then to be cora- 
plctdl by B retaining; bnnclugc. which fihouhl uot be disturbed until 
complete cicatrization has taken p]ucc. 

In operations on the organ, it may furthermoro be stated, the 
anricnlar cartilage serves tlic purpose of a t^plint, and when any 
bandaging becomes necesi-ary, the Hur^eon may avail himself of the 
nnyielding surface, over whi<.:h the pinna is spread, to keep the parts 
in place. 

When the divisions are tinequal or jagged, owing to the lueqaal- 
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liies of the inritrument with which the injury has been inflicted, it 
is necessary to cut the edges of the division smooth before bring- 
ing the parts together^ otherwise there is apt to bo a want of nni- 
formity in the cicatrix. 

In regard to the treatment of lacerated and incised wounds of the 
ear in general, it nmy be said that surgeons do not now hesitate as 
formerly ta employ sutures in bringing the edges of the cartilage to- 
gether, and deformities of the organ from injuries, therefore, do uot 
often occur. Even when the auricle has been almost entirely de- 
tached from the head, it may be aucce»8fully restored. The accom- 
panying cnt (Pig. *^8), taken from photograph, shows the auricle of 
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a man, in whom in childhood the organ was nearly severed from its 
attachments by the injury inflicted by a cart wheel. The wound 
was dressed by a person who happened to be present, and did well. 
The position of the auricle was excellent so far as appearance was 
concerned (unless viewed from behind, as seen in Fig. 29), but it so 
happened that the meatiis was closed by the cartilage of the concha. 
It is important, therefore, that the surgeon, in order to obviate such 
a result, should insert a plug into the external auditory meatus in 
these cases, thus keeping the canal open until the parts have healed 
entirely. 

The writer saw another case, similar to the one just described, 
where almost complete detachment of the auricle occurred from the 
kick of a horse.' 

ARROW WOUNDS. 

Injuries of the ear from arrow wounds are now so rare as to scarcely 
entitle them to mention here, although in ancient warfare th.ey were 
probably very frequent. Of the fifteen cases of arrow wounds of the 
head, face, and neck, reported in Circular No. 3, the author finds 
two instances where the ear was injured ; in one of these cases there 
was "a slight cut from an arrow in the left ear,'' and in the other 
an iron arrow-head lodged in the petrous portion of the right tem- 
poral bone. It has been observed that where wounding by arrows 
has occurred, the patient has generally received multiple wounds 
from this cause ; fatal wounds were thus receive<l in both of the 
cases mentioned, 

' Amer. Journal of Otology, Vol. 4, p. 48. 



CHAPTER X. 



WOUNDS AND INJURIES 01* THE UEUM-HEAD AND 

nurM OF THE ear 

Those may be limited to the drnm-head, but it should be borne in 
mind that they uaimlly include the druiu also, either at? a retjult of 
simultHiieous wounding or subdcqueiit exteustoH of Jiiflamnrntion. 
Traiinmtir lesion:? (jf thi> druni-ht'iid are c-aused : (I) by blawa upon 
the ear witli tho open hand or tiitt ; (2) hy blnw^ with miiisiles ; (3) 
by fulld npun the ear ; (4| by the violent impact of intense sounds or 
concueaive force, as [ft) the concufwton from the blast of projectiles or 
great pnns. (A) from the blast of small arms or small explosives, (c) 
from long-oontinued musketry fire, rapid firing machine guns, etc., 
(rf) the impact of steam whistles, loud voice or of otherintense sounds, 
as metal hammering ; (.i) by cincussion or penptration of objects 
thrust into the ear ; (»i) by violent entrance of water in syringing the 
ear and in surf bathing ; (7) by violent traction on the aaricle ; (6) 
by sudden condensation of air in the drum; (9) by the impact of 
ceruminal plugs ; (10) by the rarefaction uf air external to the drum- 
head, ae in diving and In the compressed air of caissons ; (11) by the 
introduction of molten metaU, scalding fluids, gteam or strong acids ; 
(1*2) by shot wounds; (13) by lesion i>f the drum in fmcture of the 

temporal bone. 

« 

I. TRAUMATIC LE8I0NS OF THE DRUM-HEAD CAUSED 

BY BLOWS UPON THE EAR WITH THE OPEN 

HAND OR FIST. 

Nearly all blows npon the side of the head may injure tho ear, and 
thus range themselves under this cjitogory. The custom of ear-box- 
ing is of long standing ; thus, according to ancient writers, the clas- 
sical boxer regarded the car as the most vulnerable part for the Inflic- 
tion of a blow wit h the deadly cestue. But, later on, early 
Christianity aimed a blow against this pagan custom, and with 
unfltuchiug fortitude the non-combatant, when smitten upon one 
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cheek, meekly preaenteil the other to tlie still pei-sistent advocate of 
corporal punishtnent. And it Ih due tu this kiudly (•xiimple that, 
custom no longer iwnctioiiH the practice, though the principle upon 
wliich It wiis founded may have been almost forgotten. 

But a great amount nf hecdietta and bnital punishment ie still in- 
flicted in this way, not only by pugilists and (wntestanta generally, 
but also by teachers, parouts, and others who And that a punch about 
the ears is generally a painful and most effectual means of chastise- 
ment. 

Though corpural pnuiehmcnt, in general, is less in roguo than 
formerly, the writer hun found 51 cascfl tiuiong his records, I'lnbrncing 
almost every variety both as regards causation and results, where the 
ear ha^ been injured by blows of the open hand or fist. Viewed from 
a clinical standpoint, it was fjund that 31 of thei^e were males, and 
80 were females ; of the males, 13 wore boxed upon the nght ear, 
13 upon the left, and 3 of them upon both ears. One waa kicked by 
A companion upon the left ear while batbmg. and the right ear of 1 
waa injured by haviug the head violently squeezed between the hands 
of another person. Of the Fcnmles, 14 were struck upon the left ear, 
and G upou the right. Five of the wonieu wereassaulted by pugilistic 
spouses, which may account fm- the disproportionate injury to the 
left ear, since this side is most obnoxious to a right-handed blow. 

Though evasive and incorrect answers were often giveu. inquiries 
elicited the fact, that of the entire number 8 were boxed in play, 4 
by rigorous pedagogues, 3 by parental diiicipHiiiiriaiis {the number of 
thesn, of course, was actually miicli greater), and 1, a fervent lover, 
received a chilling, hackhanded slaji upnn the ear from liis indignant 
sweetheart, elfoctnally cooling his ardor as well as upsetting his 
equilibrium. The facts in this last case, like many others, only came 
out long after a mislemling stateuieut had been first mode. 

Several cases occurred amoug pugilists, the left our being usually 
struck in cross-counter. Others wci-c due to assaults, brawls, and 
contests generally. 

The writer, in reflecting on this subject, hatf been puzzled not a 
little at the companttively small number of persons coming to our 
public clinics with aural trouble produced in the manner nndor con- 
sideration. But when it is considered that but few have any idea of 
the meaning of the disagreeable symptoms caused by concussion of 
the ear and its consequenoeej one need no longer wonder that the in- 
jured organ receives no attention. Indeed, it can be readily under- 
stood that persons rude and thoughtless enough to box the ears of 
children will nflglect them afterward. Thus but six children came 
U 
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oxprcaaly for treatment for recent E^ar-bnxing, though a \^rge number 
comingfor otherafTectionsof the earcoiikl recall having tiad itslajipe<l 
or pulled previously, and having hod subsequently severo pain, dis- 
tressing noises, and rorfcigo — symptoms enough, tnily, to subdue un- 
ruly children, ur oven a prize-fighter, for that matter. 

One cannot lay too much atresa on the social aspect of this subject, 
since the medical adviacr may be entirely misled in respect to the 
cdusatiun. DttafnesH iUeU is not uriually n noticeahle feature in chil- 
dren, esppcially 80 long as one ear is fairly useful ; nor is the yei more 
distreseing syniptom of autophonia in its various forms. It is only 
when pain is unendurable, a discharge offensive to others, or instruc- 
tion difficult, that tho conscience-stricken or reticent parent ac- 
knowledges the factB on vhich u correct diagnosis muy be made. A 
fitriking catte in point occurs to the writer. It wait that of a youth, 
eighteen years of age, who was brought to the New York Eye and 
Kar Infirmary by his mother, ou account of an acute purulent in- 
flammation of the middle-etir with suspicioiissymptomsof intrc.cranial 
trouble, lie gave the history of a discharge from the atfected (right) 
ear ever since it had been boxed when ho was six years of age. The 
present exacerbation was duo to tho rapid growth and consequent 
pressure of a large polypus, lie was advised to have the tumor re- 
moved and place himself under treatment, but being very nervous 
and timid, he lacked courage to constmt to the operation. Getting 
temporarily better, he failed to return. About a year after this, 
much more serious vertigo, with other brain symptoms, occurred 
suddenly, and after » brief illness he died in great agony. The 
autopsy revealed carles of the petrous bone and pachymeningitis. 
The father of the boy communicated the final result to the writer, 
and with mueli feeling stated that it was he himself who hud struck 
the blow upon the ear which ha<l thus finally resulted in \m son's 
death. 

Another case was that of a young man, aged twenty-two, whose 
father had given him a blow upon the left ear six years previously. 
Severe inflammation of the Jiiitldle-eurfollowed, lasting for two years, 
during which time tlie air whistleil through a perforation in tho 
drum-head whenever he blew his nose. When seen, tho drum-hend 
was found thiokened, irregular, and otherwise changed almost be- 
yond recognition. Hearing was very much impaired, and for this 
rotief was sought. 

In yet another instance of tim kind the patient, a young maa 
aged twenty, was 6lii]ipcd U])OU the left ear by his father. There was 
immediate pain and deafness, followed in a few hours by a watery 
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diflcliftrge} which Hfterward was tinged with blood. When seen at 
the Infirmar)', two days after the boxing, a perforation in tlte lower 
segment of tlie drnm-hfjid waa giving rent to a free discharge, and 
the middle-ear intlnmniation was coniplicatod with iieriostitis oxton)a- 
the mastoid cortex being "ewollen, red, and tender to the toncb^ 
Autophonia, noises in the head, and pain occurred at the begin. 
Ding, and were very diiitretj^iug for a long time, recovery not taking 
place for three months. 

The grave conaeqiiencea of {wnnding the ear were well shown in a 
coae of a woman, addicted to drink, aged thirty-eight, who wh«i striick 
violently by a man upon the right ear in an altercation. The immediate 
result was severe dizziness, and she had to hold on to a stair-railing 
to keep from falling. Vertiginous symptoms became more sevore, 
and tlie pain and antophouia with this alarmed her very much. She 
was taken to a dispeuaury, where an energetic atlundaut. feeling that 
something mnnt bit done, rigorously inflated the ear by Politzer'n 
method. cauBing extreme ^lain in the ear, and afterward introduced 
some irrititting meilicament on cotton wool M'ith instructions to keep 
it in the ear. After this the pain hecnmc more severe and she came 
to the Eye and Ear Infirmary, where the drum-head was examined. 
This was found to be ruptured. An enormuusquanlity of serous fluid 
wan escaping from the ear, whicli was believed ho consist largely of 
the water of the labyrinth, thus indicating that the ronnd window had 
also been ruptured by the blow. She had now become eitreniely nor- 
vons and experienced insane halUiciaations, as was eoutirmed by the 
physieian, who saw the case. She wan admitted to the wurds of the 
Infirmary, and purulent inllanimation of the middle-ear soon set in. 
The cerebral symptoms— pain, vertigo, hallucination!!, etc. — became 
more grave. They aeemed due in part to the concussion of the blow; 
but on reriewinir the case the author is convinced that there was also 
transmission of a septic irritant through the cerebro-spinal finid into 
the cranial cavity, inducing leptomeningitis. The patient left the 
Infirmary, where her presence proved a great inconvenience to others, 
before she was well, and when hist heard from, a month after the in- 
jury, had not recovered. 

One not uncommon result of a blow or fall on the oar, might aa' 
well be mentioned here. A ceruminal plug is sometimes impacted 
with considerable force against the drum-head in this manner. The 
contnsion eanses pain ; if the plug lies long in contact with the drum- 
head inflammation may ensue. 

Huji/ure offfitf drum-htod occurs not so much in consequence of 
the fmce with which blows are delivered upon the side of the bead aa 
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from tile violeiicf- of u^riHlcompresflioit in the external auditory canal. 
Blows thiirf oantiing taiuMen concussion may come from above or below 
the ear, or from the front or rear. Occftpionnlly they fall perpeiidicu- 
Urly to the oxternnl auditory niealue. Xu the majority of iustAiiceti, 
however, compression takes place through the rapid collapse of the 
oulstandiug curtiluginotis framework down upon the orilice of the 
canal. Where the ciinal \s large, conden^iatiou in much more effective 
than where it is very narrow. Pugilists and contestants experience 
repeated ruptures of the drum-head, and examination of the parts 
will often show very marked deformities. In two cases obaervedj the 
patients exhibited ruptnrc of the dnim-hcnd in either ear from blows 
simultaiieoudy inflicted. 

Truunifttic injury of the mastoid is said to sometimes rupture the 
drum-head, but in cast's of this kind Keen by the writer, while having 
mastoid coutu«iionti, they were, on careful inspection, found to also 
exhibit evidence of blows upon the auricle at the sjinie time. A very 
gentle slap, it must be remembered, may, under favorable circum- 
stances, rupture the drum-head, especially in elderly people, in whom 
it is more friable. Obscure head symptoms, which arc often experi- 
euced after fallti or blows upon the side of the head, so Hlight that iu- 
jury of the hearing organ has not been suspected, should, therefore 
suggest an examination of this organ. Boxing the ear, moreover, )8 
kuowD to strain or contuse the drum-head without actual rupture. 

Suiyeclive Sf/mptomn. — Violent concussion of the drum of the ear 
gives liae to more or less disturbance of ittj tension. Numbness about 
the ear &ud curtain acoustic phenomena, as autophonta and tinnittis, 
are experienced. The patient at first is nsually also confused or 
etnnned. The degree of consequent vertiginous phonontenarorresponda 
to theconcnssiTe force and the damage done, but of the lifty-une cases 
herein cited, only one was actually felled by the blow, and none wei 
mode unconscious. 

i\V^('ow^f shock or cerebral coacusaioa is not so great as would be ex-| 
pevted when it is considered with what force the indrivcn drum-head 
acts upon tlic ossicles. The stapes, however, owing to the peculiar 
construction of the transmitting mechanisiri, cannot be driven with 
nnduc force into the oval window in which its base is Hxed, though 
the concnasive force from without entirely destroys the drum-head. 
In extremely violent concussions, however, the drum-head does noti 
always offer sufficient resistance to the force of impact to protect the' 
round window from rupture ; its excursions under such conditions] 
may at least give rise to labyrinthine concussion. Such cases aref] 
however, extremely rare as a result of a blow of the band or Gat. Oi 
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dinarilr the diatiirbance of equilibrium is slight and of brief dura- 
tion. Oc{»Hional1)' it lasta for days or weeks, and more or less dizzi- 
iiefw may be experienpcd for an indefinite period. 

Pain ig uiiiiully an immediato aymptom, though not invariably go; 
it may commence only as roactiTc inflammation oomes on, that is to 
say, in few hours, or as a result of meddlesome treatment. In inten- 
sity it varies from flight discomfort lo great suffering. Its duration 
de[>ends on the extent of contnsion, subsequent inflammation, and 
the nervous temperament of the patient. 

Dtafnvss in rases of slight injury may bo scarcely jwrcteptible. It 
is rarely very great at the beginning, and, other symptoms causing 
more distress, it Is liable to he overlooked. It Is, for the most part, 
due t-o conseentive iiiflanimatioii of the drum, and therefore need uot 
be considered here. A more slit iu the mcmbraua vibraus scarcely 
impedes its oscillations in a perceptible degree ; nor docs contusion 
of the membmna flaecida. Slight inftainmation of the mucous lining 
of the drum, however, causes greater or less deafness. 

Various phenomena, both objective and subjective, attend trauma 
of the drum of the ear. The sudden and violent tension of the trans- 
mitting mechanism gives rise to a sound like the twang of u musical 
chord, or the soand of a vibrating bell or tuning-fork. Rupture of 
the drum-head announces itself to the patient with an explosive sound 
like the rupture of a small bladder or the discharge of a gun. .Some- 
times the ringing and explosive sounds are both of them heard. 
Subjective noises supervene, common to middle-ear affections. 

Aufop/ionui is a very constant symptom. The resonance of the 
drum, upon whieli it partly depends, varies with the degree of swell- 
ing and the amount of fluid pre^nt. Wlian the ear-drum or other 
localities in the head reached by the air-pas^tages thus becomes reso- 
nant to the voice or other sounds, the confusion, and even alarm, of 
some patients is very great. 

Xtimhnejfs, — The ssnsitive nerves of the temporal region art* often 
found in a hyperffistlietic state, the parts giving rise to "tingling" 
sensations when touched. 

Perforation ichintk may ado nl the only intlmatiou of rupture of 
the drum-head, where a slight blow upon the ear has beeu given. 
The escape of air on inflation of the drum, however, is not always of 
a whistling character, since the quality of the sound depends on the 
size and shape of the vent in the drum-head and the patuloncyof the 
Eustacliian tube. Any ronsideralde inflammation of the drum, where- 
by its lining membrane Injcomes thickened, thus diminishing its 
cavity and obstructing the air from the Eustachian tube, or an accu- 
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mnlation of secretions, would effect the cliaracier of this sound. Tho 
(lifficiiU escape of air, or itft pae^age along with fliiidi:, gives rise to 
peculiar noises, very different from the whistling to be heard Mveral 
yards away when the drum carity ie dry and the opening happens to 
be of the proper tiize. 

Objective ISymphm'. — The drum-bead is at first congested, the in- 
jection being greatest in the menibruna fluccida, and usually extending 
down along the miilleus haiulle where the in!twork componing the 
mulleue plexiie of vessels heromes prominent. Btil this clojirs up again 
in a few hours, nnlcse inHammation endues, and alight Tascularlty 
only remains in the edges of any wounds produced by the injury. 

Multiple ruptures occur, but generally they arc single and situated 
in the lower sugmeut — most frequently in the posterior portion of 
this. They vary in size and shape : often they are triangular, a flap 
being left attached at one of the sides of the defect. Some are 
Btraight, some semiluniir or varioiiHy curved. 

Courfie. — Large and irregular rents are not always attended by 
di8j)]aceinent, hut when the edges do not approximate, any loose 
flap generally sloughs away and leaves an irregular perforation. The 
edges of pcrrorations. though irregular at first, afterward become 
more and more smooth as suppuration continues, uikI the opening 
may remain permanently. Where there is displacflmont only, or 
where the parts are not kept at rest, healing U delayed ; hut in the 
more favorable cases it takes place rajiidly by primary union. Med- 
dlesome treatment, uf course, protracts the case, and if middle-ear in- 
flammation occurs from this or other eau»(>, aitair» bi'comc compji- 
catod. , In the greater number of iustancwa (tpontaneouK ajid complete 
union may he expected. Suppuration prntrarta some cases very 
much, the reproductive process being slow, and opacities, comprising 
areas of cicatricial tissue of various sizes, remain. If a large area of' 
the drum-head lias been lost, a manometric cicatrix often develops it-j 

BGlf. 

In the .01 cases under discu8Hik>n the progress was as follows: 7 wero.1 
Dunttcndcd with any disicltarge throughout; 6 had a serous discharge 
only, and in none of the above were any inflammatory symptoms 
observed. In 6 cases there was decided inflammation of tho drum 
and swelling of the drnm-heiul, but no discliargL'. In 25 cases sup- 
purative inflammation of thf drum occurred with greater or leaaj 
aeverity. In 7 cases the particulars in this regard were not noted. 

Prognosia.^'VXuA is favorable in most instances; even where thei 
has been suppuration, the drum-head finally heuls. Thehearingpowerj 
is nearly always restored where a mere rupture occurs. Where tliet 
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has been Btippnration of the drum or other complications, bearing 
will Im} more or le*s impaired). Some of the writer's cases were cured 
ill a few dayg without remuiniiig injury, while othoi-s did not recover 
for ufi many months. Several protnicted caaes were scon where, from 
neglect or maltreatment, the ear liad been discharging for a period of 
ten years or more. In one ciide, this condition had exittted for thirty- 
aeven yearn. In thexe protracted eases a great loes of hearing-power 
existed. 

Diaffitosiit. — If the ear is examined early enough, or before inflam- 
mation has set in^ the diagnosis will not bo diffienlt. )t is well to 
bear in mind that the slight traction made upon the cartilage of the 
external ear, necessary on introducing the speculum, may produce 
congestion of the drum-head, wliich h thus madt^ more tense. Thift 
congestion is iudistingui«hablu from that ciinsed by boxing nr pull- 
ing tho organ. A perfectly normal drum-beatl may thus be made to 
:ippt'ar to have been injured. 

Blood or serum, sometimes both, not infrofpiently trickle from the 
ear immediately after the drum-head is ruptured, and when the parts 
are CTamiued soon afterward, truceii of this may be seen. Later ou^ 
inspissated clots only are usually visiblt'. Sometimes they are limited 
to the line of fissure and aid m retaining its ndge.^ in contact. Where 
the contusion has been great, an area of membrane assumes the ap- 
pearaaceof a blood-clot, and may slough or remain while reproductioD 
goes on QDdorneatb. In some cases the drum-head swells rapidly, all 
traces of blood-stained Hasures and other landmiLrkt^ being obliterated. 
In other cases lieuling is so rapid lliat nearly all tmces disappear in a 
few days, so that even an export nan discover them with difficulty- 
When iiijnries are not seen until swelling ha« masked tho outlines, 
they will ofien be found quite diiitiuguishable again after its subsi- 
dence. 

Kupturos from boxing occur for ttio most part in the membrane 
\ibrang, while contusions ami laceriilions from pulling the auriele oc- 
cur in the membruna Haccida. If not observed for ten days era fort- 
night after the injury, the slit-like or ragged-edged wound uitually 
a^umes a regular ovoidal shape in cases where suppuration takes 
plu(.-e. 

.4. differential diagnosis becomes more dittieult when inflammation 
of the drum, from causes other than traumatic, exists before the in- 
jury, or arises subsequently. 

The escape of air on inflation ot the drum is an infallible sign of 
perforation of the drum-head ; it may be detected with the diagnostic 
tube when the perforation whistle is not well marked. 
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Tlie auLlior has nerer seen odltesion of the ilrum-hetid to the inner 
wall of the tympanum take place as the result of injury from boxing 
the ear, though this may occur as a consequence of severe inflamma- 
torj action. 

The appearance of Ihe drnm-iieud a few days after traumatic rup- 
ture is sometimes suggestive of fracture of the imilletig hundU, 
and the Brat examination is titua often deceptive. In a ea^e 
of rupture bisecting the drum-head tranifveraely, examined for the 
firet time nine days after tlie injury, the malleus handle Kuenicd to be 
fractured at about its middle ; but as the swel1in|r subsided it began 
to appear that no such injury existed. 

In comparatirely slight swelling, the landmarks become indistinct, 
or even obliterated altugother ; hut as healing takes |.>Iacc these arc 
agaia restored. Suspicions in respect to i\m injury were not iu any 
instance verified. 

Trentmnil. — It is a sufe rule to ah^taiii from ilojng anything. In 
most of the protrarieil cases seen by the writer, there whs given a his- 
tory of meddlesome treatment from the beginning. When iutra-tyni- 
pftunl air renewal is active, as shown by OBcillatory movements of 
the drum-head during reEpinUion, the patient should be cautioned 
against inflating the drum voluntarily. When its presence is borne, 
a quantity of boincic acid with calendula may be introduced by means 
of iuBuftlulion, TliiK, when no tlJRcharge, or scartiely any. exists, 
quickly forms itself upon the membrane, preventing undue mo- 
tion. The presence of inspissated sero-sanguinolent effusion upon the 
ont«r surface of the drum-head affor([s pi*oteclion and should not be 
removed by syringing. In the more protracted cases where the pow- 
der is not borne, the instillation of succiia calendula* proves gently 
stimulating to the granulating edge^ of the wound, and, on drying, 
forms a thin, protecting film of caleiidulin over the wound. The 
most simple c»;se may be agguvated by active management, such asin- 
Aatiou, syringing, the instillation of irritants, and Ihe like. InHam- 
ination of the middle-ear thus set uji cannot, however, be considered 
in this connection. 



THE MEDICO-LEOAI. ASPECT OF BOXISU THE EAR. 

Claudius, in jwuring a •Meperoiis distilment" (juice of hebeuou) 
Jroni a vial "into the porches of his brotUer'a ear," with murderous 
intent, could not have done the harm that often follows a thought- 
less box upon the car. Thn» it bHt> bc^n r)huwn that the functions 
of this delicate organ may be greatly impaired by a comparatively 
flight Hsnault. 

RadresH for assaults of this kind is sometimes sought in the courts 
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of law. lu two coses of recent dute euming to tlie writer's knowledge, 
tlie plaiulilT was sui-eesiiful in both infltancee. En one of them, Pro- 

6«or BoypHen, of C'olnmhia CoUejre, wa8 sued in tlie Oitj Court for 

S,000 damages. 

The Buit was brought by a boy through liis father. Alfred E. J. 
Tovey, editor of the Bretcer'n Journal, his guardian art lUeni, Iwforc 
Judge Hawes and a jury. It wa^ etat^d that defendant Ktruck the 
boy, who was then seven years of age, on Ihe h(!ad. From the testi- 
mony, SR reported in the Time^i nt'WHpa(M*r of May fiih, IhSS, it would 
seem that the hoy receivetl a slap with the liand which did not knock 
him down. The father testlified that his son was not deaf prior to the 
assault, and that ho had eince been under medical care. It was sng- 
gested by t!io defence, which contended that only a gentle slap had 
been given, that the trouble might have arisen from colds, or from 
having bathed in the gea. A witness Icstified that the boy went into 
the water too often, and that he was slightly deaf before the assault, 

Tlie jury decided that the defendant must pay t40l> damages. 

In another ca^e, Marwig j'^. Daviep, large damages were claimed; 
the cam was settled by the defendant consenting to the entry of a 
judgment. Mr. Xewcombe, the plaintiff's counsel in this case, states 
that the " dcfentlant struck the child— he fell on a rock — producing 
temporary deafness. Our action was for the assault." 

As medical jurists, we must bear in mind that the extent of aural 
injury, where the patient has bf»en assaulted bv a blow upon the side 
of the head, is not to be measured by the/orre of impact, but rather 
by the nature of the blow. Thus, in one instance the force of a 
riolent assault may c.xi»end itself without injury of the hearing organ, 
while in another a very slight ta[i upuii the temporal region, by sud- 
denly compressing the air in the external auditory cauul, may con- 
tuse and rupture the drum-bead. It luis been Raid already that a 
simple rupture should be let alone, since in healthy pornious it soon 
heals. It is the punilent inflammation that ensuee in catarrhal sub- 
jecte, or from maltreatment, that causes most of the trouble in these 
'CassB. In persons with genenil oiiarrh of the upper air tract, trau- 
matic injuriee of the ear seem disposed to suppurate. Head catarrh, 
coming ou subsequently to trauma, like injudicious treatment, will 
generally protract those cases very uuich. 

Where a wound of the druni-head has in this manner become 
chronic, so to s];eak, a diagnosis is difficult. Hence, Jn order to deter- 
mine the exact degree of injury from traumatism, an expert examina- 
tion must Iw made early. Thus, where an examination has been 
po«t]H)ned, the rupture no longer presents a slit-like appearance, but 
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has aetmmefl a more or less oroidal shape, as has been above stated, 
and cannot now bo distingnighcd from pcrforationa due to chronic 
punilent inflammation from cuuiies other Ibun trHuraatic. 

It appears to the writer that Ihc u^i^uilant is not the only person to 
be held acc-outitable for the reaulta of injudif^iouR treatment or neg- 
leet; for, although the legal rnle, in New York at least, ati to lia- 
bility in actiouR for damages for injuries to the person arising from 
tortiocis Hct-s eeems to be, that although the original tort-fensor is 
ordinuriiy liable only for such con«e<"iuences as naturally flow from 
bis wrongful act or uegjigcacc. and not for those injuries duo to an 
intervening and intelligent cause, still, if a plaiulifT, suffering physi- 
cal harm from the wrongful act or omission of thu dt- fendaut, calls Ju 
good faith such medical attendance as it is reason:ihle to presume 
would lie competent to effect hiH cure or restoration to health, and 
the physician or surgeon, so called, by erroneous treatment causea 
positive harm, the plaintiff shall nevertheless recover in the action. 
At the same time, a jury being the arbiter of the measure of damages, 
it may be less likely that a largo verdict would be recovered against 
the original tort-feasor in many eases tlinn against the physician, if 
the latter's malpractice could be established; aud the plaiutiti, having 
an action against the medical attendant, who is bound to exercise at 
least tho skill and knowledge possessed by the average practitioner of 
his neighlwrhood, may often tind him a more desirable defendant, 
especially if pecuniarily responsible, than the original wrong-doer, 
although the latter may be also responsible at law. 

It is important to ascertain if there has been deafness or a di-^charge 
from the ear before or at the time of the alleged injury, and if so, 
whether any increase of the troublw wa« caused thoreby. This is a 
point concerning wliich reliahb evidence must, in many cases, he en- 
tirely wanting or diUlcult to obtain, since both may exist without the 
patient's knowledge. Nor is the testimony of others in this regard 
always comjjeteut, for both teachers and parents, where childi'cu are 
concerned^ may have no suspicion of deafness where it actually exists, 
so long as one ear remains sound, or even fairly so. Where tho eara 
liave been pulled and Imxed repeatedly, some impairment of the or- 
gan of hearing is nearly always found, and often very pronounced in 
degree. But where the injury has been but sliglit and confined to 
tho drum-head, with rapid recovery, hearing is usually completely re- 
stored. In ascertaining the loss of hearing powcr^ the voice is the 
iiest test, for the inability to converse is a greater detriment than not 
to be able to take cognizance of other sounds. Malingering may bo 
resorted io by the complainant, but unless cleverly done is not liable 
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to deceive the expert examiner. This, however, \» a device soMoni 
practised nnlens ahgoliite deafaess is claimed, a result Heldom follow- 
ing boxing of the ear^. Where gretit deafnes't is claimed to result 
from tranmu, the dnim-hcad shonld he carofnlly examined for ori- 
denoc of resulting dcforuiity, usiug. if necessary, a magnifying lens. 
The question of permanent injury from shock is likely to come up 
in some cases. Every one knows that falla and hlows upon the hciid 
often give rise to vertigiiions jihcnoniena, hut seriniiK labyrinthine 
conrns^ion as a complication of ear-hoxing is comparatively rare, 
since the concussive force from Mows with tho hand or fist is broken 
by the drum-head, thus protecting the ronnd window. Acute inflam- 
mation of the middle-ear consequent upon trannia, as from other 
causes, is very often attended with vertigo. In eases where pnrulent 
inflammation of the middle-ear has followed trauma, vertigo, auto- 
phonia, and various forms of liimitue>, as well us deafness, may re- 
main permanently, tt is well to remember that deafness from 
chronic catarrh of the middle-ear is mach more likely to be found 
on the left side. 



•2. INJimiKS TO THE ItKUM-lIKAD FKOM BLOWS 
UPON THK EAR WITH MISSILES. 

Wounds and injuries from this (^ource arc similar to those produced 
by boxing the ear. They may be due to the impact of balls, stones 
and other objects, or to swinging doors and gates, chainsand tho like, 
striking the ear. 

Of this grout) there were 14 males and 2 females. Four were be- 
tween 3 jind 18 years of age ; three between 20 and 3ti years of age ; 
four between 30 and 4U years of age ; four between 40 and 50 years 
of age, and one was b-i years old. The Left ear woe affected in twelve 
cases, the right in three cases. 

Five were Injured by snox-btdli' ; in one instance the ball was 
frozen solid ; in one it was wet and hard, aud in three of them tho 
snow was soft and part nf it became impacted in the concha and 
me-atus. 

When the external auilitory canals were large, the injury to the 
drnm-head was greatest. 

In one case, the ear had been injured ^5 years, in one ease 17 years, 
in one 4 years, in two cases eleven days, and in one seven days before 
tb^ applied for treatment. 

The results uf the iiijurieg were similar to those arising from boxing 
(he ear. Pain was usually experienced immediately or soon after the 
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acridenL In two instances it was severe for more tlinn a week. In 
one case there vras inflammation over t)ie mastoid extending down the 
neck, an absce&s finally forming behind the nnriele. Tinnitus and 
dizziness were present m some degree in nearly all of the cases. One 
patient, stniek with a i<now-baIl on the ear some ^veutcen ye^rs be- 
fore, immediately esperienced a sound like u ateamlioat whistle which, 
lasted for dfteen minutes ; there wu;g no pain, but the noiae like eecap- 
Ing steam t*umaiited. Examination showed a targo oj>ening in the 
drum-head which seen.ed disposed to become permanent. This per- 
foration was triangular in shape aud sitnated in the postorior segment; 
through it the dry inner wall of tlie drum could be scon. There was* 
furthermore, a smalt blood-clot in front of the umbo. The man was 
a pionoforto-tuncr, aud these symptoms interfered very mnch with 
the perfonnanee of his duties. A disagreeable perforation whistle 
remained for some time. 

In some of these cases the deafness remaining in the injured ear 
wai* very great. 

Three patieiits were struck by ballit of various kinds. One of them 
w«H walking along the street when struck upon the left oar by a base- 
ball, lie immediately became dizzy and a "hissing" noise remained 
in the oar. There was no deafness or Jisclmrge, but in twenty-four 
honr» a perforation w]ii:Ule was notict^. Kxamination showed a large, 
irregularly quadrilateral opening in the antenor segment of the drum- 
head. 

The second case was that of a boy who Wiis struck upon the left 
ear. while trying to catch a very hard baseball cuiuing from the iMt. 
Ue reeled over, and for several days the ear pained him very much. 
He also thinks it discharged a little, li has ''buzzed " fur the past 
year — In fact, ever since the accident. Some deafness is present and 
also considerable hypenHmia, the latter due to the entrance of water 
into the ear while bathing recently in the sea. 

The third patient had been struck on the right ear by a large rub- 
ber ball a week before. Pain was immediately felt aud throbbing and 
buzzing have existed ever since. There is a large perforation below 
the umbo, across the upper segment of which a band uf organized 
tissue has formed ; the lower portion of the opening is occupied by a 
blood'Clot. Restoration having thus begun, the opening in all proba- 
bility closed soor] afterwards. 

One patient, aged "i'i years, was struck on tlie left ear with a stone 
nine years before. This accident was followed by a discharge from 
the oar, aud four years later a polypus came away. One week ago, tho 
ear became acutely inflamed, the process extending to tho mastoid 
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aud down tu the liseuea of the neck. A pulypus is uow seen present* 
ing al the oriSce of the canal. 

Another patient, an Italian laborer, engaged in blasting rock for a 
railroad track, was struck on the left t>ide of the head bv u fragment 
of roek, which ruptured the drnm-head and nearly detached the auri- 
cle. A most persistent discharge remained. 

A man, 60 vcnrs old,, waa struck upon the left ear with the frag- 
ment of a broom-haudle thrown by a buy. The auricle was slightly 
contused, aud for eight daye there wa» very distreHsiag tinnitus. The 
temporal region remained More for several weeks. These nyniptoms 
were due to the impaction of a mam of ceru men by the blow upon the 
ear. 

Another patient came with the statement that two weeks before, 
while supporting one end of a heavy telegraph polp. the other end was 
unexpectedly dropped from the shoulder of his companion. This 
caused the end of the pole he was holding to strike against bis right 
mastoid process, lie was stunned and dizzy for a few minutes, and 
for three days the wJiole mastoid region was much swalleu. There 
WH8 immediate tinnituslike " eacsiping steam '* in the right ear, which 
still continues. Two days after the injury, jwvpre pain was experi- 
enced for a couple of itours below the lobe. Examination showed 
slight liyperiemia of the drum-head. He heard loud voice only. 
This ]mliout came to the New York Gye and Kar Intirnmry, and was 
seen but once. 

The following injury to the ear ocx-urred to a patient who was 
riding a stumbling horse, when the animal fell upon his knroic, throw- 
ing the rider over his head. In his struggles to regain his feet, the 
horse stepped upon the patient's left ear. There wiis immediate paiD, 
followed in a few days by a " buzzing '' noise and throbbing in the ear. 
Ten days after the iujnry, which ]iappcno<l two weeks before the case 
was st-cn, the putlunt put cottoiuvool saturated with ''St. Anthony's 
Liniment" in the meatus and thinks some of it entered deeper into 
the ear. The ear began to discharge pus the day before he camn for 
treatment. Hears loud voice only in the affected ear. He was seen 
but once. 

Id the two following cases, the patients wore struck by swinging ob- 
jects. One of them was struck three days ago on the left ear by an office 
gate. In a few hours severe paiu set in in thu atTcctcd ear and atill 
exists. Hoou after the injury acute purulent inflammation of the 
middle ear developed. The ear had l)een syringed, aud camphorated 
oil introduced l>efore he came for treatment, and these prooednres 
seemed to have aggravated the case. The other caae was that of « 
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man who woa atruck in front of the left ear by a swinging Iruu bar 
twelve days before. He was stunned, bnt kept on with his work. 
There exists now a pnnilcnt i1i»eliai-ge and ^ome tinnitus, but deaf- 
Dees is slight. 



3. IN.irKIES OF THE DRUM-UEAU FKOM FALLS UPON 

TUE EAH. 

The drom*head may be Injured by falls upon the organ— the effects 
being similar to those produced by blows with the hand, etc. In fulla 
upon the head from a great height, fracture of the tcmpoial bone is to 
be suspected. The latter seldum or never occurs without frnuturc of 
the other jiortions of the base of the skull. Tho impact in falls is 
liable to bo cxpjndKd upon the mastoid in »nme i-aRSR with mucli more 
force than from blows with tlie band. In children receiving falls 
upon the head involving the ear, it is sometimes difHcult, or even 
impossible, to distinffuish between fracture of the base of the skull 
inTolving the temporal bono, and tniumutic meningitis. 

The writer has the records of thirty cases of injuries of the ear in 
consequence of falls — 17 males and 13 femalcii. 

Ten of them at the time of the injury were children between 3 and 
(i years of age, inclusive ; three between U and 15 years old ; nine be- 
tween iJO and 40, and eight between 41 and 5'J years of age. 

The right cur was affected in lo cases, the left iu 11 oases; in 1 
case both curs were affected, aud in 3 eases tho oar affected is not 
given. 

A large number of persons come to the otologist with the state- 
ment that some affection of the hearing organ is due to a fall upon 
the ear. M'hilst in by far the greater number of those the trouble 
can be traced to other causes, it cannot be donbted that to trauma 
may be »:tribute<l the causation in many. 

In 11 of the cases under consideration, the injury whs caused by 
falling down upon the earth; 3 fell down upon the ground while in a 
fainting condition; 3 fell down-^cairs; 1 fell down from the second 
story of a house; 1 fell down a hatchway on board ship: 1 fell from 
a ladder; 1 fell from a tilting plank; 1 fell from a uhair; 1 fell upon 
the water in diving from a height; 3 slipped and fell upon the ice; 1 
was thrown from a wagon; and 3 struck the ear against resisting ob- 
jects. 

Of the 11 receiving injuries from falls u* the earth, 8 were children 
between 'i and 9 years of age, the i-est being adults. The accidents 
occurred for the most part in New York City, the falls taking place 
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upon tbe hard sidewalks, curbstones, or paTemenU. In one case, the 
child was "stupid and drowaj'' iifier the accident, and had a seroas 
discharge from the ear {probubl^v « case of fracture of tlie temporal 
bone). In another case, the patient, a child four years of ago, fell 
upon the sidewalk while running, and three days afterwards there wae 
fever, and the " head was affteted.'' The child was confiue«l to it« 
bed for a month. One night hearing in both cars was Intit suddenly, 
but during the following three months it returned. This wa» prob- 
ably a ca«te of traumatic meningiiii*. 

In one case, the patient fell down upon the chin, the aural injury 
oc^curring in cont<equence of concussion impart^ to the temporo- 
maxillary articulation. 

One child, two yeare of age, fell upon a curbstone, had immediate 
puin iu the ear, dizziness, and &ome discharge of blood. Several 
weeks of vigorous syringing and ntcdieation, before coming for ad- 
vice, wero followed by a <!hronic purulcMit intlammatian of the middle- 
ear and the dcvfilopment of ii polypoid gi-owth. The inflammation 
extended finally to the mastoid region. 

From maltreatment or neglect a chronic purulent process of the 
middle-ear wtis established in several cases. Permanent deafness oc- 
curred in a number of instances. 

Of the three cases where falls were due to fainting attacks, one 
struck tha tragus of the auricle on the corner of a table. She was 
dizzy on rising. Inflammation of the external auditory cunal and 
middle*eAr ensued; tcnderneds and swelling extended down the neck. 
Theit? was '* throbbing " and deufncss. Another woman, after severe 
vomiting, fell to the floor insensibU'. On regaining consciousness, 
the right car was found painful, for which "carbolic wash" was 
prescribed. This probably aggravated the case, »\nro inflammation 
of the middle ear and nuistoid cellules developed; there wit* tinnitus 
and a discharge. 

The thini case was that of a boy sixteen years of age. who fainted 
and fell down after cutting liis finger. He was iniconscious for two 
hours. The ear hied at the time, and a watery disL'Imrge waa soon 
established. The drum-liead was fleshy-looking, and perforated in 
the posterior inferior qnadmnt. There was pain, tinnitn.s. and deaf- 
ness. A free purulent discharge followed, which ceased in seven 
months, though the tinnitus continued. 

Three patients fell down the distance of one flight of stairs. One 
of them when lirst seen, u mouth after the accident, was still troubled 
with pains, giddiness, and noises in the head. Dizziness was greatest 
in the morning, when for a time he could not stand upon his feet. 
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Another, seen a week after the injury, in falling, struck npon the 
left side of \i\» head. Blnod immediHtclf flowed from the left ear, 
but cwified on the second dw-y, when he experienced pain and tinnituf 
There waa no dcafnees. 

The third patient was seen one week aft-er the injury. lie had 
been uucouticiuiis fur t^oniu time after tlie fall. Blood gushed frum 
the right ear, and the ne.tt morning the axtcrnitl auditory canal was 
filled with a blood-clot. There was no pain nnlees traction was made 
on the auricle. There teas great deafnees. The drum-head was so 
mnch inflamed that the laiidmurlcs could not be recognized. 

One patient fell down, six montlis ago, from the second floor of a 
hotiso, striking upon the right side of the head; was unconacious for 
eeveral houra. There was some hemorrhage from the right external 
auditory canal. Deafne!>i!i wa>j not obiterved until a month after the 
accident. Tiie child lit (ithorwiKe well. 

A patient, while at sea, twenty years ago, fell a distance of six- 
teen feet down a hatchway. Bleeding immediately took place from 
the left ear, and he was insensible for throe days. Deafness and tin- 
nitus have existed ever since. The canal contains exudative matter. 
There was probably a fnteturo of the temporal bone. 

One patient, seven mouths ago, full a distinct' of four feet from a 
ladder, striking againtit the right ear. There was inimcdiata tinni- 
tus, like escaping steam, which has since become gradually worse. 
The drum-head is still congested in the anterior segment, the prob- 
able seat of rupture. Deufuess was not great. , 

Another patient, three weeks ago. fell ten feet from a tilting plank, 
striking on the right i^ide of the hcikd; was dazed, and everything 
" went round.*' Ever since then he staggers like a drunken man. 
Has tinnitus. Hears shaiiting only, and tliis gives rise to pain. 
The drum-head had healed when seen, and during the two months 
the patient remained under observation his hearing improved. These 
symptoms may liavo been due to cimcussion imly. 

A little girl, aged 3 years, fell from a chair ten days ago, striking 
the left fide of tlie hear! upon the floor ; she was not unoonscions, but 
blood flowed from the left earfor an hour. There was but little pain 
or deafness. In the posterior segment of the drum-head, a small red 
area marks the scat of rupture. 

Another patient, a man 'id years of age, gives a very iuteresting 
history. At the age of 10 years he " took a header '' oft a dock teu 
feet above the water, injuring the left ear. Fourteen years after this, 
the same ear was injured by the impact of « heavy wave while he was 
bathing in the surf at Coney Island. Six mouths ago, when about to 
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take a plunge from a platform fonr feet high, he clipped and fell, 
striking upon the wuter with the right ear. He wjw very fVmy on 
coming tu the tJurfu<:t]of the water and for a minute could see nothing. 
He exjxjrJtmceil noiaes untl pains in the ear for several dajs before re- 
■cover^'. There is but little doafnoes. The external auditory canals 
are very large. Both drum-heads are perforated. 

The three patients who slipped and fell upon the ice were all adults. 
One came five months after the injury. While skating he fell upon 
tlie back of the head and was stunned. Tinnitus was at onco re- 
marked, and vertigo and deafness still exist. The left drum-head was 
ruptured. The other two cases were females ; one of them fell heav- 
ily two weeks ago, striking the ioe with the left ear. Autophonia baa 
been very distressing ever since. The dram-head is niptured across 
horizontally, the line of fracture extending under the umbo, giving 
the uppearance of a fracture of the lower end of the malleus han- 
dle. The other female had fallen five weeks before, striking upon 
the bvk of her head. Was not unoousciona, but htid to be carried 
home. There was marked vertigo and complete deafness to voice 
for two days. These symptoms gradually passed off in two weeks, 
though some doAfness remained. Owing to the injnry of the left 
drum-head, a " rattling " noise is experienced iu talking aud siuging. 

A patient, 40 years of age, was thrown from a wagon soven years 
ago, stnking the earth with the left side of the head. There was im- 
mediate pain, and numbness and tinnitus have continued ever since. 
The drum-head was ruptured, a miuntn perforation remaining. 

Of the three patients striking the ear against resistiug objects, one 
fell against a safe, rupturing the drum-head. The discharge which 
followed lasted for throe months, and deafness of the right ear remains. 
One struck the right ear against the key of a door, causing a discharge 
of blood, followed by a punilent disc:hBrge, at various times, for the 
past two years. There is occasional pain in the car aud great deaf- 
ness. The third patient, on getting out of bod iu the dark, sixteen 
months ago, struck the right ear against a shelf, lie was unconscious 
for a time and afterwards felt dizzy for an hour. The middle-ear was 
much inflamed, the iiitlammatiuu extending to the external auditory 
canal and mastoid jirocess. The pains were severe for a month (for 
a part of this time he was unable to leave the house), and then there 
was a discharge. The latter, together with some tinnitus aurium, 
still exists. 

It appears thnt unconsciousness, shock or concussion, vertigo and 
purulent inflammation of the mlddlc-ear are much more common 
occurrences after falls than after injuries arising from blows of the 
13 






IW 



WOUNDS AND INJVBIUS OF THE DKIU-UKAO. 



banil, and furthermore thnt some donbt most exint in many oosee in 
respect to the cxtenl of injury of the tomponil bone — ia fact it woald 
seem probable that tbu tult«r is fraclureU niore frequently than is 
generally Hup{>»seil. 



4. INJURIES TO THE DRUM-HEAD FROM THE VIOLENT 
IMPACT OP INTENSE SOUNDS OR CONCUSSIV'K 

FORCE. 

A. THE C0NCC8SIOX FROM THE BLABT OF PBOJECTJlKfl OR OKBAT 

Gl'NS. 

That the ear may be injured by the Tiolcnce of aerial impact, or 
conctissire force, propagated by the explottion of gunpowder, hus been 
known ever since the introduction of explosives in military warfare. 
Owing, however, to the obscurity of traumatic lesions of the drum of 
the ear, or of its deeper parts, and the limited means of observatioa 
at the command of the mihtary surgeon in the field, it has been more 
difficult to study these injuries than most other wounds. Such was 
the writer's own uxperience at Iciist, and reference to the literature of 
the subject shows that the opportunities of writers od military 
surgery were probably no greater in thie respect. It is u fact, more- 
over, that from the suffering occasioned by other and more painful 
wounds simultaneously received, together with the bewilderment 
caused by nervous shock, aural injuries are liable to be entirely over- 
looked. Indeed, in some of the eases about to be described, there were 
serious wounds of the ear of which the woundod men themselves had 
been unconscious np to the time of examination, several weeks after 
the accident. It may be stated here, on the contrary, that after 
artillery engagements it is not unusual for participants to fancy that 
deAfnoss, due to other causes wholly, has been produced by the load' 
sounds of great guns, and sinc« the war of the rebellion applicants 
for pensions not infrequently present their cases with the statement 
that aural disability has originated in this manner. 

While the writer was recently seeking information from porson^l 
having had experience in the tield or on shipboard, especially among;! 
army and navy officers, an opportunity quite unexpectedly prescntedj 
itself to investigate thoroughly the effects of coucuseive force ou thej 
ears of a number of men, in the midst of whom a twelve-inch mortav^ 
Bhell, weighing five hundred and eighty-five pounds, and containii 
a bursting charge of twenty-seven pounds of rifle-powder, was acoi-l 
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the nt^ri&l concasgion of the bluHt and the distribution of fragments of 
metal, were, of course, Bimilar to those produced by the explosion of 
projectiles fired from great gtins during an engagement; and, it is 
hoped, since a carefnl study of wounds of the ear arising from thiB 
cause have never been reported, so far as known, that a detailed 
account of tlic conditions of the organ of hearing, found to exist iu 
the {lerHont! injured, may he of interest to both medical and military 
men. 

The scene of the (catastrophe, as nhown in the accompanying cut 
(Fig. 30). was produced from a photographic view taken on the spot 
by a friend of the author. The men were taken in abont the same 
position they occupied at the time of the accident; the places of three 
of them, namely, Lieutenant Mcdcalfe and Private King, killed, and 
Corporal Goodao, absent iu hospital, were occupied by other persons. 

The diagram of the twelve-inch mortar, gun carriage, and platform 
(Fig. 31), where the firing was taking place, was designed by Captain 
Whipple; the facings of the men are designated by arrows, and the 
direction and force of the wind at the time is also shown. The dis- 
tance of the men from the shell which exploded will, furthermore, 
be found in the text accompanying the cut. 

A» an immediate effect of the explosion, Sergeant Abbott was blovn 
ten feet from his position. Private King (who was closing the screw 
ping in the haso of the shell with ii drift and hammer, and thus ex- 
ploded it) was instantly killed, and his body was blown fifty-five feet 
away; Lieutenant Medcalfe, who was standing by the side of the shell, 
was blown twenty-two feet and died in thirty minutes ; private Clark 
was blown fifteen feet. The other six rnen kept thctr feet during the 
explosion. Eight men thus escaped with their lives, but all of them 
were more or less injured by the concuHsion, and some of them re- 
ceived contused wounds or were burned by the blast. 

The three men first described below were examined at the Post 
nospitnl. Governor's Island, October 3l9t, where they had been sent 
for treatment. They were still suffering from shock and contusions, 
but able to walk without assistance to the office where the examina- 
tions were made. 

Case 1. — Sergeant John Abbott, aged 34, was kneeling on right 
knee and toe when ci^plosion occurred, ])re>Benting right ear toward 
the shell. He was thrown ten feet by the force of the concussion, 
found himself upon all fours, but got up immediately and ran some 
thirty feet before looking to see what had hapjwned. Noticed that 
the right side of chest, shoulder, and face were burned by the blast. 
As regards his hearing, although there was miicli talking and shout- 
ing, he could hear nothing at first. Uo wae much confused, but had 
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no vertigo or paiu iu tlie eara. An hour after the accident, howeTer, 
the deafncRs waa found to be confined to the right ear. After going 
te l>ei), hhmd wafi observed on the pillow, and continued to trickle from 
the right car for two or three hours, when it ceasud. lie slept but 
little. Pain has been experienced in the injured car on blowing the 
nose, or swallowing only. 

Examination of tari. — Anriclea and canals healthy; the latter 
small. 

Right dram-head: A large, irregnlarly ovoidal perfomtion of the 
drum-head exists in tlir posterior segment; it is hotinded anteriorly 
by the malleus handle, inferiorly by the anuulus leudiiiosus, and above 
by the morabrana flaccidu. There is a narrow margin of the mem- 
brane between the perforation and |Kisterior wall of the external 
andilory canal. (Thu n^iening wiui teniiHirarily occupied by a diirk 
crust, probably of iuspiasated mueo-siiiiguiuolent' matter.) The ante- 
rior segment 18 dull and Heshy-looking (picatricial?); the membrana 
flaccida is considerably injected. The short process is just visible, 
pressing out as a lighter point in the drum-head. 

Loft drumhead: Slightly atrophic, uioist^l coking, and opaque. 
Short process rather prominent, but other landmarks somewnat 
faint. 
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Hearing: right ear, ordinary voice only; left ear, low voice if plainly 
spoken — distAuce, eleven foet. 

Patient has some autoplionous phenomena, the voice seems lisping, 
and for three ur four days past there has been tinnitus anriuin re- 
•sembling the sounds licard in a sliull when placed to tht- ear. Vision 
nn affected. 

November 27th. — Right ear: The npper portion of the anterior 
segment is now opaque, slightly vascular, and has a cicatricial Hpi>ear- 
anco; the lower portion ia partly cicatricial, exposing some nbrous 
structure extending perp<tmliciilarly. A large, dark, partially in- 
spissated blood-clot yet reraainn on the lower portion of posterior seg- 
ment, extending upward iu front of the uiallous handle; repro*^ 
dnction of tho membrane is probably tukiug place l>eneath this elot. 
The clot not shown in diagram. Patient hears low voice at fifteen 
feet plainly in both ears, but when iteveral persuns are conversing 
cannot follow them, ilis V(»icc atiU sounds to him as if he were lisp- 
ing. Has occasional tinnitus.' 

' Abbott was not again neen until February 6th, 1888, when he came to the 
writer's office. Ue wu thfii romplaining of having had painn in the left ear 
off and on ever since the accident, bot especially during thti paat four months. 
Five weeks before he had been in the Poet Hospital for four days with the 
earache. Saya he feels the pain in the ear especially in damp weather. Ou\ 
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Oasb 2. — Qeorge Clark, a^rcd 37; ontorcri Qovornor's Islanil Hos- 

}>ita1 Octolwr 23d. Was Btantling, when the exploaion took place, foar 
Get from the })oiiit uf tho shell, looking at King, utid haviDg the left 
ear toward the missile. He yr&s ibruwa Gfteeu fcer,, but jamped up 
at once. Was much oonfused with a "domb feeling" in the ears: 
firat running away from the nceoe, and then returning. He^itaggored 
to the pump, ttome three feet distant, and felt better after he bad 
taken some water. He has been, however, unsteady in his gait ever 
since, and i« verv nerTous and giddy. He was employed in running 
errands nearly alt night. Afterward was too nervous to tilefp. lie 
could not sleep ou the second night, but on the third night was given 
bromide of potassium, which has been continued ever since. 

Examination of eam. — Right ear: The posterior segment of the 
drum-head rather opaque and there is at about tho centre u slightly 
iujected spot. The anterior segment is fairly brilliant, with good cone 
of light. A dark line extends along the posterior edge of malleus 
handle, having the appeaniuce of a light-brown crust. Tins might 
be taken for a shadow, but for the wrinkled appearance of the mem- 
brane about its centre, tho folds running principally up and down. 
Syringing the right ear, which has been tried once, gives rise to un* 
bearable pains in the right eye. 

Left ear: There is a large loss of substance of the drum-head, em- 
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bracing most of the posterior segment below the membrana Saocidft, 
extending inferiorly to the tympanic ring, then curving into the lower 
portion of anterior segment^ and through which the inner wall of the 
tympanum can be seen. The landmarks affonled by the malleus 
handle are not visible, but the whole membrana flainiida and the Ofiper 
portion of the anterior segment of the membrana vibrana has a thick- 
ened, macerated, aud retracted look. There is a pulsating bubble, 

examination, the left lower second molar is found tob« iu a very callous Blat«, 
the pulp beinis probably «-xpoaed. The left upper six-year molar is denuded 
on the palatal surface. Patient never oomplalnH ot toolliwche. Examination 
of the right (injured) druii-.-head 9l)OW« the anterior nfginent to b* lustreless, 
and very irregular in front of the umbo ; soatlered liglit spot. The posterior 
•egment is also lostreleM. Tho flbrous layer is more or le«B expowd. The 
contlilion of the left drum-head has not changed from tliai already dewrribed 
abore. 

Patient says his hearing is not ai good as formerly, and has becjnie con. 
fllderably worse during the past four months. He cannot hear the word of 
command in firing, and relies on other* for a signal, in pulling the lanyard. 
On examination, ordinary voice in heard in both ears at eleven feet distance. 
The general health of the pativut is excellent, but he is worriod about liis 
hearintr. 
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affording a lij^lit-retlex in the anterior-inferior portion of the tympa- 
num, and another posteriorly. 

Hearing: Right ear, low vutoe; left ear, only low voice at eleren 
feet distance. 

A small amount of blood trickled from left ear the night of the 
injury; there itt now discharge of muco-piirulent matter. Pain 1ih8 
beeu experienced in the left temporo-maxillary epace. The ear haa 
been syringed scTcral timeti daily with a purop-syringe, and the mas- 
toid proceeH was blistered three days ago. ror twenty-four hours 
after the injury mastication was paiuful. Eructations also gave rise 
t<i pain. Uis "own voice is aQtopbonous, and sounds *'far off" to 
him. Patient has become highly neuropathic, and gays he has 
"gone all to pieces." He can acarcely stand to-day, and seems to be 

felting weaker. Complains also of left eye; says it is "blurred." 
loth pupils arc large, but respond to light. There is twitching at 
the inner canthuK of the left eve and above the angle of the jaw. 

Patient complains of pain tlirougli temples, with throbbing sensa- 
tion. Uis pulse is weak and irregular. There is a noise in the left 
car resembling that of a "steamboat." 

November iilst. — He has been on duty at Sandy Hook for past ten 
days. His left arm and leg fuel nunib unless he is exercising, and 
especially at night. He is feeling somewhat stronger. Complains of 
no vertigo, but of much dull pain in temporal regions, which is in- 
creased by the firing nf great guns. Cold air causes pains in the 
ears, especially in the left, and (mtieut thiuk^ that the left auricle is 
colder than the right. The right oar is, however, healthy. The left 
car has healed, and the iuHauiuiutiou and discharge have ccai-ud. The 
perforation remaining is as large as when first seen, and shows no 
tendency toward closing. The malleus baiulle is ^itarcelv distinguish- 
able. Tliere is pain, at times, in the car, but no tinnitus. He has 
still, however, tinnitus, resembling escaping steam, in the right car. 
lutroduction of a speculum into the loft ear causes taarB to flow from 

ft eye. which also feels irritated. When patient usee hia eyes in 
ling, etc., the loft gets " blurred," he says, and " weak." 

Hearing: Left ear, loud voice only; right ear, low voice, at eleven 
feet distance. 

Patii:nt becomes confused when several persons are conversing. 

Kovembcr 27th. — Patient is now improving, and feels stronger. 
He is leJi» nenrons also. In the loft ear the parts are clearing up, 
but the perforation Is unchanged.' 

Cask 3. — Corporal Walter Goodno, aged 34, had just picked up a 
handspike, and walked away from the shell. Thought a keg of pow- 
der on his right had exploded, and tried to get away. His ankle was 
hit, hat torn to pieces, and lie received a contused wound of the 

1 Captain Whipple writes, Oeeomber S2d, 1886: " I am sorry to say that T 
hear Corporal Ctark, whom I had transferred back to SprinKfleld, ts not dolnj; 
well. His ' hearing' is getting worse, and he seemB to have lost his grip." 
SubiKquetitly, however, Clark became much better. 
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Hcalp, just below the occipital protuberaucf. Patient bod his left ear 
turned nearly toward the shell at the time of its explosion, lie had 
autophonia at once, could hardly hear his own Toice; hnt could dis- 
tinguish pretty well what others were saying, in the right ear. Im- 
mediately after the injury there wus a groat ringing in the left ear. 
Patient says ho felt something (which he fancies was blood) drop 
down "into tlie throat from the head" about an hour afterward. 

Examination of Enrnt. — Left ear: At the inner end of the cana! the 
cutis is dry, white, and exfoliating, being covered with a light coat- 




ing of boracic acid and iodoform in powder. Almost the entire por- 
tion of the drum-head, constituting the mcmbrana vibrans, appears 
more or less disorganized; the posterior portion is missing, leaving a 
ragged edge, and the anterior portion has a bruised, fleshy look. 
The malleuH Iiaudle is very prominent. 

Kight ear: .Slight injection along mallens handle. A large circular 
area, occupying almost the entire upper portion of tlic ]>Ofiterior seg- 
ment, is of recent cicatricial formation, with uneven, depresseil, and 
lnBtrele*« surface. Hehind thig can be seen the inferiur portion of the 
long process of the incuij. Ou the umbo is a small, dark blood-clot. 
Two parallel folds of the membruDe. resembling cords, run from the 
umbo forward and downward to the margin of the drum-head. The 
area between tliese is occupied by disorganized Bubfitance. Both ex- 
ternal auditory canals are largo. 

Hearing: Right ear, low voice, if plain; left ear, ordinary voice, if 
plain, at twelve feet distance. Patient etill has autophonia. The 
pulse is feeble, and rather frequent. 




. Fie. n.— Ooopifo: Rkibt Drdh-bbao. 

December 6th. — Patient has recovered, and will report for duty. 
The right mr shows a minute, dark, and depressed cicatrix at nmb'o. 
Below this, occupying nearly the entire area of the lower segment of 
the dmm-hpad, is a Targe, rircular perforation (gee P'ig. 35), where 
there was brokeu-di>wu tissue before. Xo inflammatory symptoms 
remain, and the drum is cured. In the left car nearly all of the drum- 
head is absent, and the denuded malleus handle hangs down in front 
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of the inner wall of the tympanum in n'tu.' The anterior edge of 
the round window and the incudo-stiipcdial joint is expotied to vievr. 
Ail tbo pArts have a whitish, dry anpeuranct. All discharge from 
the ears hu« eased. Syringing or promng the left ear causes a scuri- 
tive impresRion in the left eye am] lower part of the larynx. 

Hearing: Left ear. ordinary voice; right ear, lowest voice, at fif- 
teen feet distance. Watch heard in left ear only on contact; in right, 
at thirty-three inches. The extent of slonghing in the membranoH 
in this case is remarkable. The great amount of hearing for the 
Toicc is also notable, and quite iu contrast to the poor hearing-power 
for the watch.' 

The foLJowing persons were examiac<J at Sandy Hookr November 
/J7th, 1886, over five weeks after the accident: 

Case 4. — Mr. Allen O. Sinclair, machinist, aged B2 years; has 
been in tlio employment of the United States Goveriinieut for some 
thirty-seven years, twenty-four of which have been passed in the 
Ordnance nepartment. IIb has been testing guns for twenty years, 
but has uevur experieuced unpleasant sensations or injury of the oars 
from this occupation. At the time of tlie explosion, the patient was 
standing about nineteen feet from the point of the shell, and facing 
it. At first he wus dazed for some moments, but doee not think he 
was thrown down. His hat was blown off. lie had no f>ain in the 
■ears, hot a noise in both reseniblin;^ escaping steam. This still con- 
tinues, hut is les6 severe. Of late he has felt pulsations iu the ears, 
mostly in the left. These are variable, sparoely ever occurring before 
about 3 o'clock a.m., when he fatiL-ies they wake him up. His eara 
have felt ** dumb " from the first, iit tiruc«, and his own voice is att- 
tophonoug and seems distant to him, No vertigo. 

Examination of eaTH. — Right ear: The malleus handle hag a light 
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T)rown appearance, and behind it lie some inspissated blood-crusts, 
A cicatricial area extends from the anterior superior border of the 
tympanic ring downward, and terminates in a transverse hand of 
thicker tissue below. Undei-nealh thin band there is a large loss of 
substance in the membrane, aud under this, below the umbo, extcud* 

^The dJai^anuof the dnim-lieftdi in this case, as inthe utbere, repretwnt the 
appearance of the parts when lant seen. 

* Corporal Uoodno sutlereda retapae in respect to the wound at the occiput, 
■which had healed but slowly, and en return to the hospital a ainnll fragment 
of abet) was removed from the wound. After this recover; was rnpid. This 
paticQt was heard from ia December, 1887, and waa then reported as perfectly 
well and strong. 
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ing into the lower portion of the posterior segment, h another urau of 
cicatricial tirisne, due to reprixlnctive growth. The denuded short 
process marks tUc termiDatiou, posteriorly, of the band above men- 
tioned. 

A small orost, consisting of epithelium and inspissated blood, which 
has worked off from the wound of the drum-licud, lie6 on the poste- 
rior wall of canal. The parts have healed up entirely, and are free of 
any injection. Through the large jierforation the inner wall of the 
tympanum h visible. 

' Left car: A bluod-clot occupies most of the posterior segment of 
the drum-head, wliich is elsewhere fairly brilliant. At the junction 
of the inner end of canal and posterior udge (if th« membrane,, and 
behind the clot, there is a small ulcerous surface covered with a rather 
loosely attached scab, the seat of a perforation probably. Both of 
the external auditory canalt? and drum-heads are large, and this may 
account for the great amount of injury. The ears have received no 
treatment. 

Hearing: Left ear, ordinary voice only, at ten feet; not as clearly 
in the rignt. 

December 13th. — Right ear: The crust of epithelinm and inspis- 
sated blood, which was described as working off the dnim-hoad on to 
the posterior wall of canal, can be picked nfl. The small blood-clot 
behind the tihort pmcess has become detadied, leaving a reprnducud 
dermic layer beneath. The perforation has become smaller, and ita 
circumference looks tis if it would contract still further, 

f.,eft ear: MembrHutt tympaui cleared np entirely. The crust on 
the drum-head, near the wall of canal, has worked off on the canal, 
and can be easily removed. The blood-clot, which occupied almost 
the entire posterior segment of the drum-head, is loose, and can be 
easily removed with the forceps. Beneath this crust, doubtless the 
seal of a jierforation, the membrane has healed up entirely. 

Hearing: Left car, low voice; right ear, loud voice, at fifteen feet 
distant. Watch pressed itgatust the ears not heard at all. Patient 
hears the nniiteH in the streets of wagons, etc., like a low, nimhling, 
unaccustomed sound. He ha^ no nausea, vertigo, etc., and feels very 
healthy and strong.' 

Oasb 5. — Private Michael t>. Burns, 24 years of age, was standing 
about eighteen feet away, and was dumfounded by the explosion, felt 
stuimcd and dizzy, and had "buzzing" noise in tJoth ears. 

Examination n/Mra. — Both canals are of medium size. 



' Sinclair was aeen at the writer's offloe in December, I8S7. Ha wsm then 
feeling w«li and strong, but said titat cnUi wcfillterafTect*'d him more than for- 
roerty. The perroraiion in right drum-head has healed, but the area of thin 
tissue. RS shown in the illustrutiun. eitill exists. The Ivft drum-head is whole, 
and o( rather cloudy apjjeuraace, Heating lina improved. He lican* low ordi- 
nary voice at twenty feet, also nt ten feet, in both ears, but slightly belter 
In right. He has some difficulty in hearing conversation carried on by three or 
four perBOOR, especially in a warm room. 
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Right ear: There is a marked vascular conditioo about the sufwrior 
portion of the ilnim-head, and extending down along the malleus 
tiaudle. The drum-head has a general humid appearance^ and there 
is a bogiiintug oi>acity just in front of the umbo. There is a sxnkU 
cicatrix, with some tibrouB lines, in lower portion of poeterior seg- 
ment. Since this ear was more exposed than the left, the abnormal)- 
ties seen poiat to extensive injury followed by almost complete 
restoration. 



Tm. v.— BcaxB : Utn UinM-BB&D. 



Left ear : The drum-head has a somewhat humid appearance, due 
to catarrhal inflammation of the middle-car. There it> a recent per- 
foration in the posterior segment near the edge of drnm-head. This 
is partly concealed by a crust, and gives, on inflation, a whistling 
sound. 

Qoaring : Right ear, ordinary voice ; left car, lowest voice, at fif- 
teen feet distance. Watch heard at A inches in the right car, and at 
14 inches in the left. This man had both auricles frozen two years 
ago, while out on the plains.' 

Case 0.— Private Joseph Cunningham, 23 years of ago, very taU 
iind slender. After the accident patient did not take cognizance uf 
anything for a few minutes, and was dizzy for two days afterward. 
Has been troubled in both eara Htuce the explosion, especially in the 
right, which was constantly painful for over a week, and is occasion- 
ally so now. Ifeexjjcrienced tinnitus aurium, wliicli has not entirely 
ceased yet. His voice was autojihonou^ and sounded hoarse and 
unnatural to him in both cars for four days. 

Emmination of ears. — Right ear: The drum-head Is impcrfectlv 
developed ; it is trunsparent {as in cases of cicairicial reproduction") 
and lacks brilliuiicy. The short proceei* pnitrudes undulv. There ig 
A crust on the margin of the posterior segment, and a slight opacity 
l>elow the umbo. 

Left ear : The same general appearances of the drnm-head too 
present as in the right ear. The outlines of the malleus, however^ 

■ Priv-ate Butdb wu seun at the writer's office, February l9Ch, 1888. He said 
theo that he was very scusitive to loud noitH-B iu the right ear, and after firing 
had pain in the ear and head. He also experiences tiimitus like " steam " and 
" jumping" sounds in the right ear when lying upon it at oigbt. Examina- 
tion shows tlie right drum-head to be red abnut the upper posterior quadrant. 
The left drum-head ahowB no redneu. There ia a lack of briUiancy in both 
membranes. Tlie dret upper left bicuspid is a mere shell, and there in much 
tartAr vn the upp(*r and lower front teeth. There iaalso a tendency to ozeena, 
Heare low voice in both ears at twenty feet. 
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are much more prontincnt. The Long prooeBS of the incna and its at- 
tachment to the R tapes is very plainly seen through the drum-head. 
Just posteriorly to the nhort process a small area of the membraiiu ia 
murU thinner than elaowhere and seems sunken. 

Notwithstanding thetie abnormalities, thepatient gives no history of 
previous ear trouble, and there is a strong probability that llie appear- 
ance \f due to reproduction succeeding almo^^t complete deslniction of 
both druui-hcadt) from the explosion. 

Hearing : Itight ear. low voice, with difflenlty ; left ear, lowest 
voice, at tlfteeu feet distance. 

Cask 7. — Private Thomai! Cramer, Hged 32, wasstandibg with back 
toward shell, but the right ear was a little more exposed than the 
left; felt a stinging sensation from the concnssiou "all tho way up 
ttie left side from the foot to the ear." Has felt nothing since. The 
e^trs were apparently uninjured. It i^ difficult to account for the es- 
cape of the earH from injury In this case. 

Hearing : At tifteen foot distance, lowest voice in both ears, bat 
best in right. 

Case 8. — Cor|)oral Ingram. 32 years of age. felt stunned for a 
minute or so, hut had no pain or vertigo ; in fact, had no aural symp- 
toms whatever. 
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On examiuatioa it was found that both ears contained considerable 
soft cerumen. Patient hod accumulation of wax syringed from both 
ears in 1883. As no symptoms uf injury to the hearing organs had 
appeared, it was thought probable that the presence of this aecumu* 
lation of ceniraen had been the means of protecting the drum-heads 
from the injurious effects of the ex]iIo6ion. This, Tiowever, does not 
appear to have been tho case. When the cerumen was reuioved a few- 
days later, it was found that the quantity wus not sullicicnt to occlude 
the canals. The right and most expost^d drum-head looked well ; it 
was jirobably protected from the concuBsion by the heavy wooden, 
structure upon which the mortar wa8 mounted. Behind the wax, 
however, in the left ear, which was turned from the shell, was a quan- 
tity uf iuspis-^ated purulent matter and ej)ithelium. When this was 
removed, the drum-bead was found to be red and augry-tooking, and 
tho landmarks were not seen, Syringing produced a feeling of faint- 
uesK aud nausea. 

Hearing : Left ear, ordinary voice only ; right ear, low voiue at fif- 
teen feet distance. 

December 4th. — There has been no discharge from the left ear, and 
parts have cleared up slightly, showing great arrest of development, 
the short process ana p«jsierior fold being very prominent; othorw 
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the landmarks are hardly distinguishable. The entire membnina. 
vibrans \&, apparently, in a necrotic atate, indiatinguinhahle from the 
inner wall of tht^ tympanum. A very thick Uesquaaiative collection 
lies at the site of tlic anterior inferior segment. 

December '.iUt.— Then? has been no diw^harge or pain, and the 
partit are dry. It can be Mvn that the entire niembrana vibrans has 
been de.stmyeil, excepting a thiTi edge remaiuing attached to the pos- 
terior wall of the tympanum. Patient thinks hearing in the left ear 
has improved. Ue has no tinnitnti, vertigo, or an^ea. 

Hearing : Left ear, low voice at fifteen feet distance ; ae tested by 
Kouig'H rods, fifty thousand ribrations per second perceived in both 
ears. 



The diagrams of the drum-heads injured were drawn by Dr. C. J. 
Colle». The dark shading marks the extent of loss of aulwtance ill 
each case ; the lighter ittdicuLus the presence of cicatricial tissue. la 
the cose of Cunningham no diagram is given, since the parts wore 
probably almost entirely reproduced. 

Remakks. — As might have been expected, the immediate effect of 
the severe concussion caused by the blast of the explosion just de- 
scribed v/fks dumbfounding in the extreme, so far a^ most of the per- 
sons in the immediate vicinity were concerned. The mental confusion 
which ensued in some of the coses laeted ii long time, and in one iu- 
stance, that of Corporal Clark, it is doubtful if complete recovery 
ever takes place. 

[n some of the cases the al>sence of prominent symptoms of injury 
of the ear, such as pain in the organ, tinnitus, deafness, or discharge, 
was noticeable. Soldiers are, however, as a rule, accustomed to en- 
dure hardship without complutut, atid, in fact, all insensitive persons 
are liable to overlook car disease until incapacitated to perform their 
work. It was only after persistent inquiries were made that some of 
these persons would admit that they had suffered any injury of the 
ear. 

The writer has obtained some facts in conversing with nlBcers who 
served during the war of the rebellion, which maybe of interest here. 
Commander Robeson, at the naval attack ou Fort Fisher, found that 
the continued explosion of fifteen-inch shell at close quarters gave rise 
to very disagreeable ringing in the ears, which finally benumbed the 
hearing sense so much that he could not hear an order given on deck 
for several days; the disability, however, was but temporary. Dr. 
Delavau Bloodgood, Medical Director U. S. N., informed the author 
of n cose where deafness was said to be "from concussion of the 
cannon'* in au action on Lake Champlaiu, July 3d, 1S13. The case 
was that of Captain Sawyer, U. S. N., who was a midshipman on 
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Iraard the sloop Bagic, which was sunk by tbu British flotilla, aided 
by troops on the ahore. The en^gemenl lasted four hours; and 
the captain wus afterward taken to Halifax and confined on board 
a prison-Rhip over seven months. It '\» probable that exposure snbee- 
quent to the action very much increased what might have been but a 
temporary difticnlty. On the eeasiition of the retnliatory hostage 
systom, he was immediately ordered to tho GoDstitatioHj, and after- 
ward served in the Brazilian, Pacific, West Indian, and Moditerranean 
squadronB, and wad finally surveyed and coudeniued, on account of 
deafneiiw, in 1822. 

The writer is in receipt of a <x)mmunication from Itfodical Director 
Henry 0. Mayo (retired), IT. S. N., giving hi« own experience as to 
the effect on the ear of the concussion of great gans, which is of 
much int'Orefit, as showing the effect of repeated injuries. He 
evfs: *'\ first felt the effects of conouesion from big gnns in the 
sammor of IS61, on board the frigiitc Savannah, while engaged in a 
e6rimiuagc with some rebel gunboats at the mouth of the Jumcs 
Kiver. As the affair promised to be of a bloodless character, from 
the rcapectful distance kept by the cnem,y, I seated myself in the 
bridle-port, on the gun-deck, to watch the [lerformance. My hearing 
was quite impaired for a day or two, but in a short time the effects of 
conctiesion paased off entirely. 

** Just at the close of ISGi I was attached to the U. S. S. Powhat- 
tan, of Admiral Porter's fioet, and wa»i engaged five days (throe at 
one time and two at aoother) in the bomb-irdment of Port Fiaher, 
and the other batteries at the entrance to Wilmington. Having oo- 
caeion to go on deck at times during thti action, I conid only do so by 
tho cabin companion-way, which was but a few feet from the eleven- 
inch pivot guu. This chanced to be discharged two or three times, 
just ae my head was about ou a level with it, going up or down the 
liatch, and the concuasion was tremendous. Once I thought the gun 
hud burst, and taken my head along with it ! Upon reaching home, 
H month or two afterward, I found the hearirig of the left ear much 
impaired, but the right still served me so well that I was enabled to 
continue my ordinary duties on the active list. 

'* In the early part of 1870, I went to China as surgeon of the 
Asiatic fleet. During this cruise I was exposed for one entire day to 
the concussion of big gnus engaged at target-firing on board tlie flag- 
ship Colorado. This gave the coup de grace to the hearing of the 
left ear, and still further impaired that of the right. In 1875« I was 
retired on account of deafuess." 

Dr. Mayo is of the belief that the canse of the defectiveness lies in 
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the tmnsmittiug mechanijim of the middle ear, and not in the inner 
ear or auditory nen-e tract. Tfie Eustachian tube of hia left (worst) 
Mr ha« alivaifi itttfineH abnormaliii pervioun, white the right was 
coMiderabltf obstructed, lie cannot hear the loudest-tickiag watch 
presaed against the left ear, aad only faiutl,v iu the right, but can 
conrerse pretty well with om* person at close range, who Hi>caks alowly 
aiid distinctly. 

It woTild eevm difliciiU, in caseit when? chronic catarrh of the mid- 
dle car already existed, to determine the exact amount of injury dae 
to this cn-iii^e ami to concussion, respectively. It in probable that 
where rigidity or fixation of the tninsmitting mechanism existed from 
catarrh, tho oar would thus bo made more seneiiivc to concussion. 
On the other hiuid, it is fonnd that boiler- makers, who appear to httTt* 
their (latarrhal deafuesa inureasod by the terriGe concusaion from 
riveting boilers, tlo not iisnally complain of hyjieneflthesia or of pain- 
ful Bensjitiona therefrom. But this is, perhaps, a question of sensi- 
tiTCiie8.8 to such imjiressions. 

Among other instances known to the writer, tho following aro of 
interest: Geuoral Loonidas I'olk, a few days after the battle of Bel- 
mont, was standing at the breech of an eight-inch rifled gun, which, 
on being fire<l, burst and exploded a magazine of fixed ammnuitiuu 
immediately underneath the piece. The captain of the btttter>- and 
four or five others, who were standing near, were killed. General 
Polk was very miserable for a few momentg from tho shock, and was 
confined to his bed for some ten days. The left ear began to dis- 
charge the day of the injury, and continued to do so until he was 
killed, two aud a half yeari* later. Fie had no previnuaanral trouble, 
and the deiifnefw following the injury wjw the cause of much worry. 

General fmboden, in an article in 77ie Century Magazine for May, 
1885, states that at the battle of Manassas he squatted under the 
muzzle of a smooth-bore six-pounder brass cannon, when it wa« fired 
off; the ooncusaidli, he says, threw him twenty feet away, causing 
momentary unconsciousness. There was a gush of blood from the 
left ear, which has been deaf ever since. 

Another case is as follows: 

David McConnell, late u private in the I32d N. Y. Volunteers, 
came to tho Xew York Ear Dispensary Nov. 14tli. 1879, at which 
time he was an inmate of tho Soldiers' Home 205 West 39lh street. 
He stated that in May, 18))4, whilst leaning against a strong plank- 
ing outside of a log building, iu which some torpedo sheila were 
stored, three of the latter exploded simultaneously, by accident. The 
shells were "about the size of & pork barrel." Tatient was thrown 
about four yards by the force of the explosion, his clothing ou the 
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ng 
;ratcd. lie was sent to a hospital, where the left ear began to tlU- 
rge. He suffered for months with (ilBtreseiiif^tmnttufi auriuni and 
:igo. When examine*) by the author, a i^»erforation in the druin- 
) van fonnd, and chrome purulent inllainmatinn of the middle 
Hearing waa considerablv diminiebed. Patient reeeived a pen- 
of two dollars a month fn 1865, "on account of deafness and 
tration of nerrouH system/' This was increased to t8 a month 
i&i, to $9 monthly in 1884. and in IBSd to 112 a nioath. In a 
It letter to the writer. MuConnell says that the discharge from 
ar has ceased, but that the vertigo remains, lie cannot hear 
>udest ticking watch in the left ear, 

e following case, also an applicant (or i>ension, came to th« 
new York Ear infirmary, July 17th> 1877. 

This patient, Beruard Cunningham, stated that he never had anjr 
aural atifection imtil after the battle of Oettysburg. He was a pn- 
Trtte in Company 0, HtXh "S. Y, V., and stat«« that on July Ist 
(18<>3}, a sliell exploded near his left ear, from the st.unning effects 
of which he did not recover for a quarter of an hour. On the third 
day. a thin mnco-purulent discharge was noticed coming from the 
left ear; it soon assumed a purulent and offensive character. Patient 
said that an aural injury was diagnosed by Ilegimeutal Surgeon 
Lnnghan soon after the injury was received. 

W ueu the patient was seen, fourteen year8 had elapsed since the 
accident, during which time he had never l>een free of distressing 
tinnitus, which was compared to the constant escaiw of steam under 
high pressure, with interruptions synchronous with the heart's pulsa- 
tion. Autophonous phenomena were experienced, and he felt that, 
istlless some relief was obtained, he should become insane. The deaf- 
ness was variable— at times very great; usually he could hear a loud 
voice only in the left car. 

Examination showed the external auditory canal to bo greater in 
calibre than the average, and the drum-head, which was correspond- 
ingly large, had a circular perforation in the posterior-inferior quad- 
rant about three millimetres in diameter. 

In the cerliflcate of disability given this soldier, it was stated that 
the opening in the drum-head would probably never close, and since 
there would he a tendency to frequent exacerbations, on account of 
the exposure to which an out-door laborer is subject, the discharge 
and autophouy, thongfi temporarily alleviated by treatment, would 
probably never ceoae altogether.' 

The following interesting case, taken from the report of the 

' Thfl Oommisatoner of Pensions, the Hon. John C. Black, informs the 
writer, in a letter dated February 7Ui, 1887. that CunniDgbam is now a pen- 
sioner " at the rate of two (2) dollars per month for disease, and dea(ne« of 
the ear." 

X4t 
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Surgcon-Geueral of the Arm; for 1886, was reported by Surgeon C. 
H. Alden, U. S. A., Fort Bnelling. Minu.: 

John Keretott, a private in Liglit Battery F, Fourth Artillery. 24 
years of age, a Belgian by birth, with no history of previous aural or 
throat (liKeaae. In June. 1885, while baliile was being fired, patient 
became suddenly deaf in the left ear. The lienrine. however, returned 
in a few hour«, patient rctuaioing on duty. This wae followed in a 
few days by some pain in the ejir and a slight discharge. A week 
afterwardi(, when the patient first prciteiited himself for treatment, 
examiuatiuu of the left ear ehuwed a somewhat gapiug slit in the 
lower anterior quadrant of the membrane, extending from the umbo 
to the circiimiereiice. There wa* some &ero purulent disciharge. 
Both drum-heads were dull and uneven in appearanee. Eustachian 
tabes impervious. Hearing iu right ear slightly impaired; in the 
left, ordinary conversation voice at four feet only. Some tinnitae. 
I^ft membrane healed four days Inter. Hearing in left ear then for 
ordinary couvcrsatiQii tsix feet. Patient experienced no further trouble 
nntil some two and a half months later, when, during a drill of his 
battery, he waa inadverteiHy placed near the muzzle of one of the 
guns. Immediately after the discharge of the pieee, patient felt to 
the ground with a loud cry of pain. When picked up, wiie completely 
deaf in both ears. Severe pain in head. Both drum-bcHds were, on 
examination, found ruptured in the lower anterior quadrant. Deaif- 
neBS total fur conversatiun and watch, al»o to tuning fork held against 
the head. The rents in the drum-heads heaJed in the course of a few 
days, and the pain ceased. The hearing, however, did not return, 
and patient wao discharged for disability.^ 

Injuries like the above are especially important in eonseqnence of 
affording a basis for claims on the government for pensions. 

In general, it may be said that the concussion of great gnns is much 
less in the rear of the piece than just over or at one side, and that the 
more in advance the greater the exposure to the blast. On shipboard 
a gun's crew is usually stationed from four to eight feet to the rear 
of the muzzle, and when protected by bulwarks and docks experience 
no special inconvenience; but if the ear happens to be on the mme 
plane as the face of the muzzle, the effect at a distance of a few foet 
is difiagreoable, or even painful, and cansea tempdrary deafness similar 
to long-continued concussion previonsly referred to. 

The force of impact upon the drum-hejid wiM depend somewhat on 
the size and curvutitre of the external auditory camil and the rigidity 
of its cartilaginous walls; of course, the more straight and large the 
passage the greater the injury. 

* Dr. Alden, !n a latter to the author, aays that Kerston was seen abont six 
nionttu after bis discbarge from the Bervice; that his hearing had improTad 
slightly, ordinarjr convervation voice being heard at about the distance of &. 
foot 
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The size and teneile strength of the dram-hcad must bo takon into 
account ; if largo, and brittle from trophic changes^ it is much more 
eusilj rnpturcd. 

The facing of tho person exposed must atao be considered — usually 
tlic ear directed toward the objoct from which the concuatuve force is 
propagated nnfTonf motit — but in the case of Ingram it was othorwiw, 
the Honnd-wavee having been reflected. 

The immediat43 efTect of the blast-impact in the cases injured by 
the shell explosion at Sandy Hook was nndoabtedly upon the exterior 
Bnrfacc of the drum-head mainly. While it is true that atmospheric 
tension is almost equal on both HJdea of the drum-head, yet a current 
of air passes much, faster along the comparatively large tube compris- 
iug the external auditory canal than along up the small Eustachian 
lube, and hence in most of these cases the dnim-heail was driven in 
and contnsetl Hgain»t the inner wall of the tympanum and retained 
air with great force. The effect of such violent concussion is to cause 
necrosis of the membrane. 

The momentum of sound-waves may ordinarily be estimated by the 
application of the law of central forces— the force being invenwly to 
the sqnaro of the distance; the effects, prairtically, of such intense 
concuwtive force, however, cannot be mea^tured by rules governing 
sound ordinarily, since it has been found by experience that, instead 
of finding himself surroundc<l near the breech of the gun by highly 
rarefied air, the experimenter may be subjected to qait« an opposite 
condition, namely, one of condensation. In the former, iutra-tym^ 
tympanic air would nish ontwanlly, pushing the drum-head before it* 
In cx)nflrmat:ion of this allegation the puzzling experience rotated to 
the writer by Captain Shaler, U. S. A., may be cited : Tho window- 
panes of the officers' quarters at the testing -grounds at 8andy ilook, 
situated some three to five hundred feet to the westward of the gun- 
frpark, are liable to be shuttered by the concussion of large pieces in 
practice, and it has been found that ihe glass is farced outward at on» 
time avd inward (tl annther. Regarding the drum^heads as window- 
glaKs under like conditions, wo might find them ruptured by comprea* 
sion from without in one instance, and by distention of intra-tympania 
air in another. 

All of us are aware of the difficulty of aoccrtaining the source of 
sound in a sea-fog, where atjuoouij vapur-teusion variety in a much 
greater degree than inland. Professor Henry described the reflections 
of Bonnd which here take place as " acouBtic shadows," a pictnreHqne 
comparison recognizable by every one familiar with those similar 
phenomena, namely, the reverberatory detonations of thunder during 
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a Btorm, where ninuds or mountain peaka iiiterruue. It is to the un- 
recognJKahlB aqueoiiR vapor "peaks " nnil, evtan on ckur liavB, th« 
varioimly IkeaLed tttrata of which the air may be composed, that mttny 
unexplained and puzzling aoottstic man ires tat ione are due. In the 
case of Corporal Ingram, cited, the wave from the blast did not nearlT 
so much affect the tight car, which was turned toward the shell, as 
the left one, the sound hating been apparently deflectetl from its 
course by the heavy guu-earriuge iuterveiiiui^. Gcnerut Frankliu, in 
describing the battle of (lainea's Mill, in 77/f Century Mntfazi'ne, July, 
1885. says H was not heard a mile and a half away; he thinks the 
dense woods intervening prevented the passage of sound. The 
"silent battle," as the action nt Ciaines'ti Mill has been designated by 
General E. M. Law, of Lee's army, also attracted the attention of the 
Confederates; some offiners who were near witnesses not heariDg a 
eound of the battle, though the direction of the lines of battle were 
distinguishable. 

The author distinctly saw the troops in action on one portion of the 
field during the battle of South Mountain; large volumes of smoke 
were seen to ascend after each discharge of tlie cannnn, and lesser nn^ 
from the musketry, and yet the roar and crash therefrom were mostly 
unheard. On the other hand, the writer recollects hearing the can- 
nonading at the Brst battle of Bull Run distinctly, though he was with 
troops more than one hundred miles distant. Although the deaden- 
ing eflTects of varying a^pieous vapor-tensiou exercises a notable in- 
fluence on the behavior of sound, the farce of the wind has much to 
do with the extent of its travels. 

Experiments are wanting to determine the windage' of balls. This 
must depend ou their size and velocity, nearness of passage, and the 
force and direction of the wiud. There scorns to be no doubt but 
that the windage of a cannon-ball might rupture the drum-head of 
the ear. The cninprcssion of the atr before and around the ball^ the 
author has been informed by Professor A. M. Mayer, is considerable, 
and the velocify of the compression is equal to that of the ball, which 
velocity may even exceed that of wind itself. So, an aerial blow of 
aucH a mass of air, at sitch high velocity, is probably quite sufHcietit 
to rupture the drum-head. 

The sise and force of modern military explosives having been greatly 

< "Windage," it Hhould Iw imI J, ia a technical term uaed in mditary par- 
lance to mclicat« the difftin>Hc« iu diumeter between the bore of a gun and its 
projijctile. Ttie word has been, perhaps improperly, adopted by writers od 
military surgery, in which seuae ii refers to the impact of the coudensed air 
aurrounding a mUaile paoslng near any part of the body. 
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iacrensed of late jrears, much more injury to the ear ia likely to oooor 
Id future than has been recorded of the j»at, though the number of 
accidents from premature discharge or from exposure to the hlaat in 
firing hreedi-loading pieces mttttt be less than when muzzle-loaders 
were in vogue. 

The extent of the injury of the drum of the oar in eaoh one of the 
oases reported was dL'pQudont on the distAuce from the shell, tho fac- 
ings at the moment of explosion, and the Htze of the external audi- 
tor)* canal. In some instaitces, an, for example, in the casus of Ah* 
bott, Clark, Ooodno^ Ingram, Hnd Sinclair, the drum-heada were 
driven in with such force as to cauj*e their complete destruction by 
death of the tissues. In some of the cases, it will be observed that 
partial or entire reproduction of the drum-head took place. The 
spontaneous cure, in most these cases, without leaving any discharge, 
affords a valuable suggestion in the treatment of inflammation of the 
ear, a^ well as in operations ou the organ, in healthy persons. It Is 
believed, notwithstanding ihc great destruction uf the membrana 
tympiini, that the chain of ossicleH has been left in every case. It is 
fortnnate for man titat great augmentation of tension, exerted either 
from without or from within, upon the transmitting mechanism of 
the ear, may bo experienced without serious injury to the stapes or 
labyrinth. 

It is the experience of many officers that the vibrations of great In* 
tensity which are given oiT from some field-pieces and bursting shells, 
charged with high explosives, are more disagreeable than the heavier 
soands of great guns. 1'ho metal itaslf vibrates under these circum- 
stances similarly to a tuning-fork. * 

A Tery disagreeable jar h imparted to the temporo-maxillary artic- 
culation when the individual is near a great gnn being fired off. This 
is lessened, it is believed, by ntandiiig on the toes and Icaiiiug forward. 
Some simple precaution, to be employe^l by officers and men during 
artillery praclice, would seem very much needed, since aural shock is 
not only painful and distressing, but orders cannot be well heard 
while the confuBion tasta. ft would, furthermore, M>em advisable that 
artillerists should stand facing the piece whilst it is being fired, as the 
force of the concession would then be very materially les9ene<l, as far 
as the ear is concerned. The case of Dr. Mayo, above given, is of in- 
terest in this respect, as showiug the disagreeable effects of suddon 
impact of sound from an unexpected source coming directly upon the 
ear. 

There is probably no better protection than a firm wad of cotton- 
wool well advanced into the external auditory canal. In suggesting 
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this protection, it is believed that hurra cun seldom lake place from 
pressure of air from within, since it is known that the violent introdnc- 
lion of air into the tympantini from the throat, by meanii of PoIitzeKa 
method of inflation, seldom ruptures the drHra-hend. though, if such 
a volume of air were suddenly driven into the extenml anditory canal, 
and the drum-head would often be ruptured. 



B. TUB CONCraSIOI? OP THE ULAST OP SHALL ARMS AXD 
EXPLOSIVES. 

The ear is not liahle to injury from the so-called windage of inia- 
ailes of small arms; but when In the blant of light explosives, rupture 
and other injuries of the drum-lieml may take place. 

The following are examples: 

Case 1. — Male, 21 years of agp. One year and a half ago a horae 
pistol wag fired off close t« his riabt ear. For a few days ne experi- 
enced noise and pain in the ear, out deafness was not oWrved until 
six months afterwards. The rtffht drum-head is densely opaque, bnt 
there is no cicatrix. The deafness tieemsdue as much to chronic 
head calarrli as lu the euucussiou. Cauuls largo. 

Cask 2. — Male, 24 years of age. Six weeks ago. on July 4th, a 
pistol was fired ofT close to his right ear, which was previously unaf- 
fected. There were no sympConis at the time, but, on awaking the 
next moruing, he found the ear was discharging. It faa^ run ever 
since. Tinnitus existed for six months, '* like the striking together 
of pioces of metal or glass; " it was intermittenL Some mspitvateii 
pus was removed from tlie right ear; the drum-licad was dull-looking, 
and in the inferior segment a perforation was tilled witli granulation 
tiasae. The canals wero large. 

Oask 3. — Male. 32 years old. At age of eighteen years, a pistol waa" 
fired off near his right ear. There was much tinnitns, and, later on^ 
a discharge, which lias uxiuted ever t^ince. Hears now loud voice only 
in right ear. The perfomtiou ia concealed by socretiooa. Canals are 
large. Patient seen only once. 

Case 4. — Patient, maW. aged 7 years, conica with the statement 
that yesterday, July 4th, a boy exploded a tire-cracker "into the left 
ear." There has been much pain ever since, hut no deafnees. The 
left drum-head is iufiamed looking; the inner end of the canal is 
desquamating. Only seen onco. 

Cask 5. — Female patient, aged fi4 years. On July 4th, a month 
ago, a young man fired off a pii-Lul twice within two or three feet of 
her left ear, causing immediate deafness and autophonia, which still 
exist. No pain was experienced. The drum-head is opaque, bnt no 
evidence of any rupture remaina. 
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C. FROM LONO-COSTINCBD HrSKETRY FIBE, RAPID-FIRINO MACHISK 

i;UXS, ETC. 

It has always atjemed to the wriler that exposure of the druin>boad 
to the long-contiuued shock of musketry fire was injurious, though, 
no case of deafiifsa was traced to thi^ cause while in tlic field. The fol- 
lowing case, referred to him by Medical Director Delcvan Bioodgood, 
tJ. S. N"., however, tteems to coiiftrm the above conjecture. For its 
history the anthor is indebted to Passed AsBistant Surgeon Prank 
Anderson, V, S. Stoamship Kichaiond. 

David C , onlinary seaman, 23 yeare of age. on October 27th, 

1887, was enftaged iu firing at a tiirget with a Galling gua in the 
bow of a ship's cutter. He stood about two feet from the muxzle of 
the gun, pa»8ing aminunrtion, and to leeward of it, hitt hark toward 
the buvr, the left ear at first turned to the piece, but when etanding 
erect, some foot and a half above it, during the firing of a thousand 
rounds of cartridges. The firing occupied about fifteen minutes. 
Tho discharges were in VoHeys of two hundred each, tliore being 
about two minutes' interval between each volley. Patient became so 
deaf after about four hundred rounds had been fired, that he could no 
longer hear the orders given by the man feeding the gun. He there- 
fore turned abuut while passiug the reat of the ammuaition, so as to 
bring the right ear, which seemed less afTected, toward the piece, 
turning half round when reaching for cartridges. Tlicrc was a 
** stinging pain " in and about the ears, extending through the head. 
especially tlie forehead, and when the last shot was fired he "could 
not hear anytliing.** On returning aboard shin, about fifteen minutes 
afterward, he found that the deafness was, if possible, increasing, 
and in about a quarter of an hour it was totnl. The head pained for 
«onie two weeks, and there was vertigo; the pain behind the ears and 
sensitiveness to touch, especially on the left side, still continues. 

The left mastoid was blistered while on ship, where he remained 
three weeks after the injury. At first he was very nervous and could 
not sleep well on account of the noise and distress In ears and head, 
though he felt very drowsy. He ia now in the Naval Hospital, where 
the left mastoid has been blistered three times and rnbhed with oleate 
of mercury, and be is under a moderate course of iodide of potassium. 
The patient is of full medium size and has been iu good health, though 
he never considered himself vpry sirong. There is no history of any 
constitutional disease, and he saya his liearing has always been very 
good. When examined by the writer (January 18th, 1888], he did 
stagger, but occasionally felt a sensation, lasting a few minutes, as if 
Bomethingwss turning around in his head. He has lately complained 
of slight *• weakness" of the left eye, probably due to slight paresis of 
the facialis. He is much run down and mentally deiircssed. 

Examination of ears. — Left ear: The drum-bea»l shows trophic 
changes; at the nmbo and {>r>8t«rior segment, radiating fibres are ex- 
posed to view. Short proceas very promluent. Stapes and long 
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prooese of incug are plainly visible tlirough the drum-head. There 
haB Ijeen very decided chronic catarrhal otitis media. The entire 

fieri-aiiricular region i» tender to touch, though no other part of the 
luad ill. livjht ear: Some eyniptonia of recent chronic catarrh are-i 
nreecnt. The drnm-head is less trophic than the left. The cone of 
light is high up, above the umbo. Malleiia plexus and ti^suea about 
the anterior superior ouadrant are very decidedly injected. 

Ileariug. — At the ttnani battle which took place at Newport, after 
hie injury, he was on deck of the Kichmond and Eaw the action, bnt 
could hear no sound, not even the guns of hie own ship, though he 
felt the deck tremble. The deafness is absolute; cannot hear any im- 
pression of sound, haige vibrating tuning-fork on teeth or any part 
of skull not heard. DoeB not hear shoutineor screaming into the ear 
through a cnniral conversation-tube. Patient does not hear his own 
voice, but speaks with very good modulation. 

The importance of facing the piece in iiriiig is sliown by the result 
of neglecting such a precaution in this case, where the ear was pre- 
sented to the muzzle — the effect of impact being greater owing to 
the direction of the wind. Nor were the ears protected hy cotton- 
wool in the external auditory canals, which were large. It may be 
remarked that the regularity and frequency of the impacts of in- 
tense sound upou the drunt-head were sufficient in this case to pro- 
duce neuritis of the auditory nerve, though the drum<head was not 
rnptured. The intense vibrations of the barrels of the GatHng gnn, 
when rapidly fired, are very distreesiiig to hear, even at some dis- 
tance to the rear. They seem to vibrate much in the same manoer aa 
a tunittg-forlt. 

CVdonel Alfred MorJccai. of the Ordnance Department, U. S. A., 
informs tJie writer that the effect on the ear of volleys from rapid- 
firing machine guns are, even at eome distance, exceedingly diaagreo- 
able, esppL-ially when fired with the rapidity of 1,200 rounds per 
minute. These guns, for practitT, are seldom fired more mpidly than 
100 rounds per minute, though in the above recordefl ease the ntta 
was at about 200 per minnte. I 




V, FROM THE IXII'ACT OF INTENSE S0UKD8 PBOCEEDING FB03I 
WHISTLES, LOUD TOIOE, AKD METAL nAMMEKINQ. 

All very loud sounds are generally regarded as disagreeable, and if 
long bortie may not only irritate the transmitting meuhanism of the 
drum which is thus kept unduly active, hut the perceptive apparatus 
and central auditory tract may suffer from irritation also. The fol- 
lowing cases are examples :— 



WOUNDS ANIf INJCRIBB 07 THE UBUMUEAD. 



217 



Streaming in the ear. 

Mftlo> 30 jcarg of age. Eight months ago, while out boating, 
hJ8 companion, a woman, rame clofe to bis right ear with her 
month and screameil: *' What did you say?" in the highest pitch of 
her voice. This caused immediate pain and tinnitus like loudly-ring- 
ing bells. He was perspiring freely at the time, and feeling tired lay 
down in the boat and slept for two hours in the night air. For two 
days Hfterwards he was "hoarse." and thinks he*had a ''cold." 
Three weeks later he experienced deafness in the right ear and 
"numbness'*; these symptoms have recurred once or twice. 

Examination showed that the distress was duo to a collection of 
cerumen, which having become loosened whilst he was perspiring, 
was impacted by the sound of the woman's voice, and thus caused a 
slight Inflammatinn nf the dmm-head. 

Rupture of drum-head from a Jocomolive whUtle, 

Daniel McLaren, Kgo , consiilte<l the writer in 1873, He was 
then 54 years of age. He stated that twenty-fntir yeara ago, whilst 
an enginemau ou the Boston and Worcester Railroad, he blew the 
whistle of his engine while passing under a roiidway. He was stand- 
ing with the left ear toward the open window of the cab, thereby 
exposing it to the intense sound. The drum head was rupturwl, aa 
shown bv the cicatrix remaining, and bearing has been defective ever 
since. 'Mr. McLaren, subsequently President of the Cincinnati, 
Hamilton Aud Dayton Railroad Company, having become somewhat 
deaf in the right ear from otitis media chronica, suffered mnch greater 
incouvuuieuce from tlie defe:;t In the left ear than ever before. 

Injuries of the ear froTn the intense sound produced by steam 
whistles are not uncommon. The Superintendent of the Amboy 
Division of the Pennsylvania Railroad Company, informs the writer, 
in a letter dated January 23d, 1888, thut an eagiuenmu was over- 
come recently by the prolonged &i:d iuienso sound of a locomotive 
steam whistle: he blew his whistle for a road crossing and the valve, 
getting out of order, refused to close. The whi^tlu continued blowing 
until the train stopped at the station. The man was so near thoeourcft 
of the aonnd that he became vertiginous, and it was necessary to lift 
him from his engine and assign another man to his place. Others 
around the train wore affected disagreeably, but none so severely. The 
man recovered from the shock to his nerves in a short time. 

Meial hammering. — Operatives exposed to the intense noise of 
metal hammering experience more or less injury of the ears according 
to the violence of the vibrations aud the condition of their ears. 
Deafness in these cases is mnch more likely to arise from the impact 





fits 



WOrNDS AND INJtTBIKfl OF TRK DRUM-HEAD. 



of sound whcru scleroeia resulting from inQammation of tho mucous 
membmnp of the middle ear already exists. 

The healtby ear is, however, less liable to injury iu this way. 
Boiler-makers arc nearly all of them a little deaf, but as with artille- 
rist* and caisson-workers, It is not easy to estimate the amount of im- 
pairment due to either cause respeotiveiy. Most Iwi I er- makers seem 
to hear best in a noise, and they always converse while at work. The 
writer has betMi informed by employers that some men, even after 
working at boiler-making for forty years, do not experience any deaf- 
ness. 

The following cases are illnstrativo : 

Cm^?. 1. — Patient, a tinsmith, >)3 yearst of age, etateil tliat a year 
previously he was employed during ouc day in riveting a large eaat- 
iron water tank. His work consisted in holding a hammer against 
the inside of the tank while another mechanic hainmored upon the 
rJTcts on the outside. His right ear was exposed to the terrific din 
during the entire day, not being more than one foot away from tho 
source of sound. The following day the patient found that the right 
ear was very deaf, and since then the deafness has remained about the 
same. 

Examination showed evidonces of long-standing chronic middle-ear 
catarrh on both sides. 

Casb 2. — Patient, 34 years of age. has been a metal hammerer for 
eighteen years. From the beginning had tinnitusin left car, and this 
be believes has been greatly increased by noisy work on metals, as 
riveting and the like. Wlien be stopped working there was so mnch 
"whistling*' iu the ear that he finnlly became afniid to work any 
longer. On examining the left ear, the canal was found filled with 
pus, dfebria of inspis^tcd wiix and epithelinnj, the drum-head being 
absent. The malleus remained, helii by mere shretls of membrane. 
In the right ear there had never been any tinnitus. 

Case 3. — Patient, 38 years old, began working at Uiiler making four- 
teen years ago. The first week }ie was so niiioh alTei'lid that he could 
not hear conversation, Hesnon got used to the noise and continued this 
occupation for five years. The canals are large. A large mass of wax 
was removed from the right ear, showing the presence of two chalky 
deposits just behind the malleus handle. 

Case 4. — Patient, 50 years of age, had a discharge from the left ear 
which began at tho age of eight years, and lasted for twenty yeara. 
When thirty years of age he began boiler-making, followmg this oc- 
cupation for six years. During this period his hearing became very 
bud ; he could only hear loudest shouting for au hour after quitting 
work. He always wore lamb's wool in ears while at work. After he 
gave np this occupation, his hearing improved. 

Cask 5.— For three years, this patient, 21 years of age, has had 
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vartahlc deafnew anil autophoniB ; alao tinnitus in both ears. For 
ouc year paat has worked at sheot-iroii riveting, whicli has very much 
increased the tinnitus. Ilia teeth are very carious and there is free 
cerunn'nal gecretion. 

Care C— Patient, 61 years old. At the age of twenty-three he had 
typhoid fever, being afterwards very deaf for nine months. For 
twenty-four VRara, from his twenty-sixth lo hi« fiftieth yRar, he worked 
in a boiler yaii!, which increawHi his deafuesa very much. Nine years 
before quitting this work ho had atttophonia in both ears, but baa 
nerer had any pain. The canals are large, and from the left a large 
plug of inspisBated <74;rumen was removeu. 

Cask 7. — Patient, 07 years of age. h«« worked in a boiler shop for 
twenbr-eight yeartf. At flrst the noise m the head on roming out of 
the shop was very great, and atiil continues whtu hi- stups work. 
Patient gets overheated at his work and takes coKl easily and very fre- 
quently. IIbb been deaf for eight ye^irs, and thf< tinnitus has been 
worse for three years past. From the right ear a large mass of desic- 
cated cerumen was removed, a amuU amount from ifae left. 

Case 8. — Mechanic, aged 38 years, had first noticed deafness while 
apprenticed at boiler- making, in his seventeenth to twentieth years. 
After liard blows in the boiler the sound, he i*aid, seemwl to pasa 
through his ears, leaving a "sick feeling." as though they were 
swollen. This would hapi>eii several times a day. He beard no bet- 
ter in a noise, lie always hud been troiihled with nasal catarrh, and 
the drum-heads showed evidences of the existence of chronic catarrh 
of the middle-ear. 

Boiler-makers find that the wearing of cotton-wool in the cars is a 
irc« of much protection against the damaging effects of the con- 
tinual impact of sound on their ears. 



^. CONTUSED AND PENETRATING WOUNDS OF THK 

DRUM-HEAD FROM OBJECTS THRUST INTO 

THK EAR. 

Incised wounds of the drum-bead are not uncommon. They are 
usually caused by the sudden and accidental thnist of sharp objects 
introduced into the external auditory canal for the purpose of scratch- 
ing the ear or in play ; hair-pins, small pencils and the like, usually 
in the hands of women and children, often do much harm in this 
way. 

The drum-head is, furthermore, often wounded by the sharp in- 
atrumcnta employed by unskilful persons in attempts at the raraoval 
of foreign bodies from the ear. 
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The foUowiug arc casee in point: 

Oabb L— Male, 33 ycnrs of ago, first seeu^ Augast 33d, 1878. While- 
ont fishing with a friend six days ago, the latter was standing a stiort 
distance away, liolding the handle of hifl rod against his body with 
the tip pointing towards the patient's head. Patient, in turning hie 
head, suddenly and violently forced the sharp tip of his compaaion's 
rod into the left ear, with a sensation resembling the " snapping of a 
piano-string." He Buffered instantaneous pain and fell over on the 
ground with u feeling of '•spiniiiug around like a to|i." The rcxl 
was now pulled ont of the ear and he was able to rise with oBsistance, 
though hecould not stand ar walk unaided. Pain wasonlj noticeable 
at the moment of injury. Ue was not unconscious at the time, but 
when struck was dazed and fancied for the moment that he was Calling 
into the water. Ue was taken home ** as a drunken man would bo 
and vomited several times. Patient was kept u.nder observation for 
two months, during which time the vertiginous symptoms were very 
marked. The pcr.'oi-ation was in the posterior superior (juudraut of 
the drum-head. 

Patient was not seen a^in until January 18th, 1688. During the 
two or three years following the above-namcHl iuiury, he had two at- 
tacks of vertigo in the street. His general health', however, is now- 
good. There is a small manometric ciejitrix in the left drum-hewl at 
uieaite of the old perforation. Hearing in this ear for plain ordinary 
Toioe at five feet only. There is also constant " buzzing. '' 

Cabb 2. — Male, 7 years of age. Seven days ago, he put the blunt 
end of a hair-pin of medium size into the right ear, when his brother 
ran against it and fort-ed it deeply into the ear, e.ausing pain and 
bleeding. The pain is now severoaud thodischarge purulent. Hears 
loud voice only. Thedrum-head is perforated in theauterior-snperior 
quadrant. When last seen, a week later on, the perforation was 
healing. 

Cask 3.— Female, aged 50. Three weeks a^o had a head cold with 
pains in both ears. Four days ago she experienced a tickling Bensa- 
tion in the right ear and introduced a hairpin; there is a perforation 
in the right drum-head. Seen but once. 

Case 4. — Male, 20 years old. Four days ago, while lying on a 
lounge, his two-year-old child inserted oue end of a slender pai>er- 
cutter into the right ear. The father being somi-conscious at the 
time, jumped up and brushed the paper-cutter aside with his hand, 
breaking it into three pieces, one oi which, over an inch in length, 
remained wedged in the canal. Some difficulty attended its removal; 
it was covered with blood. A discharge was not noticed until the 
third day, but exists now. There has been considerable tiunitns. . 
There is paiu and a perforation whistle. Ho remained under obser- 
vation for two months before the drum-head healed. Canals were- 
very largo. 

Cabe 5. — Male, aged 20. Two days ago a younger brother waked 
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him up in the morning by inserting a broom-atraw into the right ear. 
The drum-heiid was thereby contuwil. but nn pain vrf felt, tn half 
an hour, however, there was linnitUH and, at night, headache, espe- 
cial]^ on the right side, and sleep less nee*. Hears lond voice only in 
the injured ear. The poeterior atiperior quadrant of the dnim-head 
was the seat of a large exudation blood oyat. When thiit finally dis- 
appeared, the uiembraiiG was found perforated. The wound of the 
atraw seems to have severed a branch of the mallear plexus. Patient 
was only seen three times. 

Cahe 6. — Male, 28 yeant of age. Three yo&n ago, while having a 
oarrier armed with cotton-wool passed into tlie left ear for the instruc- 
tion of students, the doctor passed it in too far, niptniing the drum- 
head, and causing sudden pain, followed in a few days by a discharge. 
An opacity now marks t)ie seat of the injury. 

Case 7. — Female, aged 27. Yesterday evening her child struck a 
slato-peocil with which the patient was scratchiu^ her loft ear. 
Blood flowed at the time, and tne pain in the ear was intense. Head- 
ache, tinnitus, vertigo, and autophonia. The drum-head perforated. 
When last seen, thirteen days after the injury, patient was improving. 

Case 8. — Female, aged 24. Three days ago, in attempting to 
remove a foreign body from the left ear, a druggist perforated the 
dmm-head with a crochet needle. The patient fainted. Kar was 
afterwards syringed. Has pain and tinnitus. Hears loud voice only 
at ten feet. Membrane healed slowly. 

Case 0. — Female. '27 years of age. Eight years ago wounded tho 
drum-liead of right ear while uiokiug the oar with a hairpin. The 
ear bind, was painfnl, and she iiati deafnes-i and tinnitas. There is 

now a puriileiit discharge, which has probably existed ever since the 
injury. 

Cask 10. — Male, 33 years of age. Two weeks ago a tightly rolled 
paper lighter was violently thrust into the right ear in play. Pain 
and tinnitus were immediate and severe for twenty-four hours — since 
then dull. Perforation whistle ou blowing uoso. Healing was rapid. 



6. INJITRY TO THE DRUM-HEAD FROM VIOLENT SY- 
RIXGING OF THE EAR AND IN SURF BATHING. 

A stream of water in violent syringing, especially for the removal 
of cerumen, is liable to rupture the drum-head when care is not exer- 
cised. The author has seen a number of suoh cases. One example, 
however, will be sufficient. 

Male patient, 39 years of age. When ten years old, while snfTering 
from eczema of the auricles, the ear was violently syringed out by a 
physician with a large syringe used to administer enemas. The force 
of impact upon the drum-head was such as to knock the patient down. 
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The rupture in the membrane ueTcr healed; in fact, the membrane ia 
now almost miBuing, and there exi^ta a purulent dbcUarge. 

The reader should conKult ('hunter Vlll. for an account of the 
tnjaries to the ear from bathing. 



7. LESIONS OF TUE DRUM-HEAD FROM VIOLENT 
TRACTION ON THE AURICLE. 

The act of frowning in certain persona in attended by such contrac- 
tion of the anterior auricular muHc:Ie and the faticia going to the 
drum-head, that the latter gires forth a " crack " during it« rospon* 
sive movement* which not only can be heard by the patient himself, 
bnt also by the examiner, if a diagnoetic tul>e be employed. Every 
otologist must have frequently seen the increiased redness of tho 
anterior superior quadrant of the drum-head, owing to iQCroa»ed 
Tasculartty, folluwing traction upon the parts, when the auricle ia 
drawn upwards and backwards to facilitate the introduction of a 
epecuhim. Very gentle traction even is always attended with more 
or lesH injection of the manubrial plexus of blood-vesaels. 

Pulling the auricle violently is no less cruel than boxing the ears, 
and is no loss common; the lacerations and strains caused In this 
manner are even more injurious and painful. The niembmnonscHDAl 
may be thus lacerated, and i^ince the deep temporal fascia extends 
down to the membrana flaccida, the drum-head alfloie often lacerated. 

The following qasha illustnite this in a striking manner: 

Cabe 1.— Male, .10 years of age. Never had any aural tronble 
until twelve yours of age. when an Knglish teacher, who wan inntruot- 
ing the c\um "«n the enduraiioe uf ItaliuuB to pain," pulled imtient'a 
left auricle to lest his endurance. lie etood the torture smilingly as 
long as he could, when the teacher beciime angry and boxed hira on 
the left ear, knocking him down. This was fnlli>wed by ringiug and 
deafnet-ni in the ear. The ear has troubled him off aud on ever since, 
and examination shows a large perforation iu the posterior-superior 
fjuadrant of left drum-head leading np into tho attic of the tympanum. 

Cask -i. — Male, 2U years of age. Five years ago an inmate of 
Morris Plains Lunatic Aiiyluni violently pulled his right auricle; thia 
was followed by ringing in the ear, which increases wlienevcr he has 
a head cold. The external auditory caaaLs are so narrow at the osse- 
ons portion that drum-heads cannot be seen. 

Cases. — Male. 10 years of uge. Always subject to aural inflamma- 
tion since having scarlet fever at the age of 4. One week ago, the 
left Hurirle was severely pulled, causing a wound on its inner surface 
and giving rise to pain and tinnitus atiriuni. 

Case 4. — Female, 11 years of age. While playing with some other 
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childreD in front of a shop, the proprietor ran out and seized the 
patient by the loft auricle and^ during her Btruggleu to eucape, the 
organ was violently wrung and pntled. She cried out with the pain, 
which continued for some time; a discharge appeared the next dav, 
and she was brought a few days aftorwarda, July 14th, 1884, to tfie 
New York Eye and Kar Infirmary for relief. An examinatiou of the 
ear showed that the into^nment covering the euperior wail of tho 
canal and the upper purtiou of the drum-liead was inflamed and ex- 
foliating, and furthermore, that the membrane was lacerated in 
several i>!aceB abont the umbo. There was a discharge through the 
perforatioim from the drum; alp-o deafness and autophonia. 

The patient wa^ under observation fur abuut twven weeks, after 
which she failed to return. The drum-head had not then healed and 
a nunilent diitcharge from the ear still existed. There was also con- 
siderable deafnees. On December 4th, 1887, three and a half years 
after the injury, this patient called on the author, stating that for the 
past two or three weeks she had had a good deal of pain and discharge 
in the right ear. On examining the left (injured) ear, it was found 
that the drum-head was adherent to the inner wall of drum; further- 
more that a white cicatrix was present behind the handle of the 
hammer, which was drawn backwards somewhat. The malleus was dis- 
placed downwanls. Anteriorly the drum-head had a little brilliancy. 
Loud ordinary voice could be heard in the left ear at twenty feet dis- 
tance. She stated that the left ear had discharged off and on until 
four months ago; that there watt tinnitos resembling musical sounds 
and intermittent ]min in the same ear. She left off going to school 
BIX months since, as she was so deaf that she could not understand 
what the teacher said to her. Patient has many decayed teetli. She 
works at present in a cigarette factory. 

Casb 5. — Male, a9 years of age. Has a manometrlc cicatrix in the 
dnim-head of right ear, witli defective hearing and iiutophonia. The 
cicatricial tissue is the result of an injury received when he was nine- 
teen years old. Patient had been angrily ordered from his seat iu a 
carriage and, hecanse he could not comply quickly enough, his uncle 
had caught hold of the right auricle as be attenipted to get out, 
pulling it \igorously afterwards. Hload flowed from the ear at the 
time and continued to trickle down njion his clothing for an hour. 
He did not recover for several weeks, and the ear was occasionally 
the seat of pain for some years. There has been deafness ever 
since, and very distressing autophonia, due to the manometrlc cica- 
trix allodod to above. 

Case G. — Male, aged 14 years. Three monttis ago, his brother 
caught him by the lobule of the left oar, pulling it iintil some blood 
escaped from the canal. The ear has discharged ever since and lie 
only hears shouting wiAce in that ear. The left drum-head ia hyper- 
femic, the inner end of canal, which is large^ is red, dry and exfo- 
liating. 

A month later, when patient was last seen, the drum-heed had 
healed. 
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Cabb 7. — Hale. 37 Tears of age. Fifteen years i^r* had his ri^fbt 
ear Mverely pulled, cunning a " click" in the ear. Pain vas sevorc 
and in ahout two days there was a dischaive ladling a month. Came 
on account of neuralgic pains iu right i<ide uf head aud right ear. 
There is no cicatrix iu the drum-he^ul to indicate the site of any 
injury. 

Case 3. — Male, %3 ymn old. Two days ^o, left auricle was 
seized by the teeth of a man during a fight. The lobule was much 
torn, and the traction made on the auricle lacerated the auperior 
membranous wall of the canal, where it enters the bony portion. 
The membrana Haccidn was also lacerated at its anterior insertion. 
Tlie parts were still bleeding, and the neighborhood very much in- 
jected. There waa no deafneae. Patient aeeu but once. 



8. INJURY TO THE DRUM-HEAD FROM VIOLENT IN- 
FLATION CAUSING SUDDEN CONDENSATION 
OF AIK IN THE DRUM. 

The strain upon the drum-bead from violent inflation, especially 
where the Kiistochlan tube h abnormally patulous, sometimes caaan 
its rupture. This may occur from the use of the air douche, from 
blowing thenoae, coughing, and sneezing. The following are examples 
of this accideut: 

Case 1. — Male patient, aged ."il years. Sereral days before com- 
ing for treatment, on blowing the nose violently, heard air escape from 
the left oar. Two or throe days later ou, there was much pain in the 
ear with hemicrania of the left side and pain iu the left t«niporo- 
maxillary arttr:ijlatiou on maslioatioti; a discharge from the ear soon 
occurred and now continues. The exact seat uf the perforation cau- 
not be located on account of the ewelliug aud secretion present. 

Case 3. — Male, aged 9 years. Patient had reoently recovered from 
acute purulent iutlammation of the right ear, a largo perforation being 
closed by cicatricial tissue. ValRalvan experiment caused rupture of 
the newly-formed closure. Discharge, however, did not return. 

He WU..S advised to avoid blowing the nose, and, ou his returning 
some mouths afterwards, the perforation was found to have cloaad 
np again. 

Case 3. — Mule, aged 33. Is a cousuroptive and baa nasal hemor- 
rhages. Throe weeks before coming he hail sniffed up a warm solution 
of alum, and comiimnced blowing the noae when he felt something 
^nap in the right cur; ever since there has been autoplionia, tin- 
nitus, aud pain in the ear, the latter extending to the vertex and down 
the neck. There is a feeling of soreness about the auricle. The right 
drum-head and adjacent portion of the external auditory canal are 
acutely inflamed and desquamating, but the perforation cannot ba 
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Been. He is deaC in the uffected ear to voice spoken below ordtnHrj 
tODO close by the car. 

Case 4. — Male, 43 years of &se. During serere paroxysms of cough- 
ing "felt something turn in the left ear," and afterwards there was 
severe pain iii the left temporal region for twenty-four hours. The 
tinnitus extBtin^ at first has ceased, but there is yet decided auto- 
phonia. Examination showed a pcrforatiou in left drum-head (which 
waB hypenemic) just below the umbo. There was no discharge. 

Case 5. — Male, 04 years of age. Is rheumatic, and has long had 
deafneas in the left ear. On Bwallowing, there is alwavs a "sqneak- 
iug" sound experienced in the left ear. Whilst coughing violently 
last winter, something was felt to give wav in the left ear, and deafness 
and tinnitus were increased. Exumlnatron bIiowb a recently formed 
cicatrix in poaturJor augment of left ear, partially closing the rupture, 
but there is no perforation whistle on iuaatiou. ' 

Case 6. — Male, 34 years of a^e. Was recently the subject of acute 
catarrhal inflammation of the right middle ear; on violently blowing 
the now, sudden pain was experienced in the affected ear and side of 
the head, with ringing noiaus and a perforation whistle. 

These cases, familiar to otologists, are very often met with, and 
examples might be cited ad indmtum, but the abovo will serve to 
impress the reader with the importance of cautioning all patients 
to avoid blowing the nose violently while healing of the drum- 
head is taking place. It is obvious, at course, that the meddlesome 
practice of inflation of the drum liy any method should be avoided at 
this time. 

Blows upon tht nose may cause sudden condensation of air in the 
drum. For example, a male, 44 years of ago, run down and of dissi- 
pated habits, received a severe blow upon the nose two months ago, 
causing, as he alleges, fracture of the nasal bones. Soon after there 
was buzzing and deafness in the left ear. Three weeks later on, there 
was pain over ttie whole temporal region, and in abont two weeks 
more swelling appeared over the mastoid process. The swelling con- 
tinued for throe weeks, when it was found that an absoess had formed. 
The pus was evacuated. The drum-head, on examination, showed 
evidences of inllammation of the attic of the tympanum; secretions, 
however, did not escape through the drum-head, but escaped by 
burrowiug underneath the integument, finally forming the post-aural 
abscess. Patient recovered in about five weeks. The following case 
is also of interest in this connection: 

Male, 40 years of ago. Twelve years ago, while laying back in a 
barber's chair to be shaved, a friend, in sport, dashed a soap brnsh 



filled with lather forcibly up aguiust his nose. 
15 



This caused a feeling 



WOUNDS AND INJURIES OF THE DSUH-HEAD. 

of distress in the nose, and after sneezing and blowing the noee freelr 
to obtain relief, he " felt something go up to right ear," causing muc^ 
pain. An hour after the accident, the pain increasing, he went to a 
dmg-store where chloroform was instilled into the ear, greatly in- 
creasiug his saffering. The pain continued for a couple of days, and 
the ear soon got well. Two years ago, however, a friend, in play, 
slapped him on the same ear with the open hand, when he "felt the 
air violently forced into his head." The ear was tender for a few 
days, but there was no tinnitus or discharge. The patient gave a 
history of syphilis, and has been in a private asylum for inebriates. 
For two or three months there has been distressing tinnitus and great 
deafness in the right ear, the drum-head of which has large opacities. 

For information concerning injuries, etc., to the ear arising from 
diving, caissons, funnels, etc., the reader may consult chapter XIX. 



CHAPTER XL 

REMARKS ON TEE ANATOMY OF THE MIDDLE EAR. 

Beforo entering upon a description of the dispasea of this rcgioti^ a 
brief but practical review of the anatomy of the middle ear is ^ivca 
at this phice for eouveuieuce of reforeuoo. . 

According to Ijeidy,' the aufUtortf plate' forms a broad archway be- 
tween the mastoid and poat-gteuoid proceHS, and extends iuwardly as 
the roof of the exfcemul auditory meatus in the adult. "The inner 
extremity deflneii tlie meatus from the tympanic cavity by an acute 
curved ridge, from which a wide crescontoid plate, the tympanic 
\$e%Uet slants upward, and forms the oater boundary of the upper 
portion of the tympanic cavity. The scnte is separated externally 
from the rest of the auditory plute by a spongy subelauce, but occa- 
sionally is continuous through thiok, compact substance. Its anterior 
border joins the tympanic segment, and its posterior border is contin- 
uous with the tjpongy substance of the outer wall of the mastoid 
antrum." 

*'The inner surface of the mastoidea forme part of the posterior 
cranial fossa. Contiguons to the potrosa, it is impressed by the lui^e 
curved channel for the lateral sinus." 

A portion of the anterior surface of the petrosa constittttee the 
(ff/tnen, a wide triangular plate covering the tympanum, the mastoid 
lantrum, and the beginning of tho Eustachian tube. "The under 
part of the t«gmen is commonly formed by a layer of spongy substance 
of variable thickness," says Leidy, and its upper surface is "more or 
Icsj defined by a fissure, remaining as part of the petro-squamos&l 
Buture whichj at birth, cxteuds from the notch at the bottom of the 
laamosa to that of ita upper border. Frcqueutly, also, a vascular 
groove, and several foramina for the transmission of vessels, mark the 
line of separation.'* 



' A Study of the Human Temporal Boue. 
" Lamina audituria. 



Science. May and June, 1888. 
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The tympanic cavity is divided by Leidy into two portions: ''the 
mtAtk clumber, whioh may be named the atrium, situated directly 
opposite the exlorna! an^itory meatus; and a recess above thiB, which 
may be diatiugmsliod as the attic" The atrium to super^cial obser- 
Tation has beeu too often regarded ae constitnting the tympannm, 
but of far greater importance to the otologist is the attic, which lie»^ 
shore the point bluuk range of vision iu inspecting the middle ear.j 
The attic' of the tym])aaum, pyramidal iu shape, is situated over tl 
atrium, and above the tympanic uritice uf the external anditor^^ 
meatus. It ia separated from the cranial cavity by the tegmeu. "Ita 
inner boundary is a convex prominence produced by the contignona^ 
portions of the external semi-circular and facial canals. Its outei 
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boundary is the wide creacontic tympanic scute of the auditory plate. 
It opens above the prominence of its inner boundary, outward and 

' " Atticus trmpanicuB, upper cfaoiiibcr of the tympanum of Uuxlejr.** 
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backward, by a large aperture ' into the mastoid antrum. Beneath, 
it opens into the atrium by an elliptical aperture, formed internally 
by the ridge of the facial canal, and externally by the tympanic 
margin of the auditory plute. The attic ia partially oocnpied by the 
mallet and anvil, which thence, by the handle of the former and the 
long process of the latter, extend into the atrium." 

" The niaitoid antrum is a prolongation of the attic backward and 
outward in the spongy substance of the mastoidca. It is of rariable 
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(BtatDbr(i8'fv>.>. 3. Nlcbo of Ui» feneMrm rutnmln. B, IL OellulM radbUlog lwi;kward« ftod 
dowDwrnrds from ihe aatnim. 

size, oi-dinarily ranging from that of the attic to double the dimen- 
sions of this. It sometimes ends in a blunt flask-like recess, bat is 
oftenor more or less extended downward aniung the cellules of the 
mastoid process. Frequently It gives off a smaller fork or passage^ 
Trhich is directed outward and upward among the celliilea above the 
external auditory meatus; and rarely a third branch is directed more 
anteriorly." (See Fig. 41.) 

' " Petro-mastoid canal of Sappey." 
* CorrosioDft-AnBtomie. 



WU» AITATOMT OF THK MIDDLE EAR. 

"While the atrium of the tympaDum varies but little id size^ tb« 
attic and mastoid antrum vary greatly." 

" The mci*toitl cdiuhs coHKi^t of air cavities of variable Qumber,j 
size, and extent in the midst of the spongy substance of the mastoid! 
They are commonly more or leas pronounced in number and size with 
age. With the advance of years, they increase iu both respects from 
the conversion of the ordinary marrov-filled, spongj substance into 
vacant spaces. Later, thoy iucrease in capacity by expansion and 
coalescence, and proportionately dec-reasc in number; and oft«u in old 
age some of them even exceed in size the antmm. Tlie cellules com- 
municate with one another and, through the sides and extremity, with 
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long prooeaa : tpt. LenttculAr prooeaof tli« laoui; /, obonU (jrispftul ; i. Mi>tum taba : S. 
tuba ; i, drum-lHMd. 



the mastoid antrum." Thoy arc iioparutcd from the latoral sinus by a 
thin plate of bone only. 

If now we carefully remove the teginen in the recent subject, and 
look down upon the parts thus exposed to view, we shall find the 
attic and antrum in situ, and everywhere lined with mucous mem* 
branc. The attic is divided by the incus and malleus, which ape 
placed across It fore and aft, into an outer and inner apartment ; they 
only partially occupy it, and ths long process of the former and the 
handle of the latter project down into the atrium. The two attic 
apartments, of wluclii the inner ii; much the larger, communicate mors^ 
or loss freely with each other overhead, with the atrium below, tha 
Eustai^hian tube in front^ and the antrum behind. 
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The outer apartmont 18 wedge-shapod, wider above and graduallj 
becoming narrower below, where the body of the anvil and neck of 
the mallet lie almost in contact with the margin of the auditory plate. 
The bottom communicatea anteriorly and posteriorly with the atrium 
by a very narrow slit. 

The inner apartment communicates much more freely with the 
atrium, but the passage is contracted by the prominence before alluded 
to on its inner wall, the impingement of the anvil and mallet, the 
chorda tympant, ligaments, and fotda of mucous membrane. (3«e 
Fig. 43.) 

Anatomy of thn Child's Ear. — At birth the tympanum and mastoid 
antrum, also the ossicula, are about as largo as they ever become in 
adult life; the petro-sqnamoaal suture is but imperfectly closed, its 
external portion being unchylosed only near the time of birth, and is 
tisually not obliterated until the end of the first or second year of life. 
It is always well marked in infancy and often remaius imperfectly 
closed throiigliout life. 

'* TUh mastoid process, scarcely marked at birth, becomes conspic- 
uous only after a year or two. The mastoid antrum is developed at 
birth ; but the surrounding mastoid cellules undergo but little devel- 
opment until after pulwrty." 

" The external auditory meatus is produced after birth. The audi- 
tory plate forming its roof is gradually more differentiated from the 
rest uf the squamosal, and its tympanic scute becomes more distinct 
by production of spongy substance between it and the roof of the 
meatus."' The tympanic orifice is formed by the smooth auditory 
plate above which constitutes about one-fourth of this bony circle and 
to which the superior border of the drum-head is attached : the tower 
three-fourths is formed by the annuhis tymjutuivun—n distinct plate 
i<tt bono at birth, but afterward« forming the tympanic plate. 

The manner in wliich the drum-hea<l attaches itself to this orifice is 
of great interest in connection with inflammation of the attic. Supe- 
riorly the mcmbrana flaccida is loosely connected with the upper mar- 
gin of the ai>erture (where the annulus tympanicus is Manting) over 
which it passes to become continuous with the lining of the upper wall 
of the ejEternul auditory canal ; the entire surface of the auditory 
I plate being smooth, thisj integument glides over it with considerable 
^freedom. The meinbraua flaccida is much more distensible than the 
mcmbrana vibrans, which latter portion of the drum-head is more 
firmly fixed into the grooved lower three-fourths of the circle. 



' Quotations are from Leidy, loc. cit. 




Under the preseure of retained fluidE iu the attic, the membrana 
flaccida and membrunoua wall of the adjacent canal are oaaily de- 
tached. 

The auricle and canal of the infant are eoft and flabby ; the former 
is not firmly fixed to the head and may be moved freely iu all direc- 
tions about its attachment ; the walls of the latter He iu contact, the 
superior wall being the longest. The canal and drum-bead are covered 
at birth with smegma, the removal of which by wiping may also de- 
tach the HUporficial epithelial layer. Tengion requisite to the perform- 
ance of its functions does not yet exist in the transmitting mecbauism, 
and hearing apparently is slight 

The horizontal plane of the drum-head at this period is favorable 
to the occurrence of injury from the mere gravitation of fluid in the 
drum, and when distention occurs in conse(|ueace of profuao secre- 
tion into the atrium it gives way readily. 

The canal for the fiiL-ial nerve lien like a ridge along the wholo 
breadth of the inner wull of the tympanum jUEt above the promon- 
tory ; this, and the margin of the auditory plate opposite, limits the 
passage between the alrium tympanicum and the attictts tympanictu. 
The boundary is further restricted by foldings of the mucous lining 
of the tympanum iu adapting itself to the chorda tympani. In the 
norma) state, drainage from the attic, as well as from the atrium, is 
afforded by the d6bouchiire of the Kustachian tube anteriorly. The 
attic has a pretty free outlet into the atrium behind the descending 
ramus of the incus, since a hiatus exists between this ossicle and the 
posterior wall of the tympanum ; hut the descent of the malleus 
handle and long process of the Incus between these two outlets natu> 
rally encroaches upon the passage from the attic to the atrinm. 
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CHAPTER XII. 



OTITIS MEDIA NON-SUPPUKATIVA. 



AcuU : Subacuttt : Serora ; Chronica ; Syphilitica, 
OTITIH MEDIA ACUTA. 

Otitifi media acuta is an infiammatory proceea of the mitcuua and 
BubmacoDs lining of the middle ear, having a very decided tendency 
to stop short of purulency. Thna a BnKceptible person may, after 
exposure to eertain vicissitudes, take a severe cold in the hea<], &s it 
ie called, and after a few hours or days, ae the case may be, a feeling 
of stafliness in the ears with deafness and pain coraoj; on ; sometimes 
one or the other of these symptoms is not severe, lu the more pro- 
nounced cases, the trouble is ushered in irith fever preceded by chills. 
The writer has oft«n seen, on examining n case of thia kind, a dift- 
oharge emerging through a perforation in the dnim-head of one ear, 
whilst inspection of the other drum-head only presented au indamed 
condition, which, when observed from day to day, would be found to 
gradually clear up, the organ regaining its normal functions ; the 
latter is a caae of acute otitis media. Sometimes one ear only is 
affected with acute inflammation; bnt often hotli are invaded at the 
same time, or within a few hours or days of each other. A regressive 
course, where no causative influence remains active, begins in a short 
time and the trouble usually soon disappears. There are, however, 
important exceptions to this rule, especially in children, whore recur- 
rent exacerbatioiiH mayeiijiue from time to time. lu certain instnnees, 
the trouble passes into a subacute form which may continue a long 
time. Acute inflammation nf the middle ear raoHt frequently occurs 
in the course of a severe head cold, or from the reflected irritation in 
dental caries or dentition, rhinitis, the unskilful application of the 
cautery, acids, or the anare to the turbinated bones, and the like ; it 
is more particularly liable to inflammation from these influenced during 
the existence of a head cold. The pain experieuced in not always 
dne to pent-up secretions, but may be reflected (otalgia), especially 
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in cases where the patient haa dental trouble at the same time. 

Thus patients often apply for treatment on account of pain which 
they ascribe to the ear atone, and whore, on examination, this organ 
will show uo sign of mflumniation, the scat of the disturbance bein^ 
found in the teeth. 

Etiology. Aa regards age and causation, children between the second 
month and the end of the seijond year are obnoxious to reflex irrita- 
tion, due to first dentition, mal-nutrition, or d3;scras)a, the exanthom* 
ata, and inflammation of the upper air-tract. Between the ages of 
four and Hftoen yours, the same causes are actire ; second dentition 
giving rise to as muoh or even greater disturbance thun fir^t danti- 
tiou, catarrhal affections continuing, with the greator frequency of 
hypertrophied tonsils. In childhood, furthermore, traumatism from 
blows on the ear, undue force exerted in the removal of forciga 
bodic8 fi'om the organ, the entrance of sea-water into the ear in bath- 
ing, the use of the nasal douche, etc., is of oocitsional occurrenoe. 

Ko account of the preilisponents of this or any other aural trouble 
would be complete without allusion to the disturbances of the diges- 
tive and sexual functions, and the nervous exhaustion consequent 
on their abuse or perversion. Females subject to uterine disturbances 
are usually neurasthenic acid coui^equeutly highly sensitive to viciasi. 
tudiuous environments ; as are also over-worked persona of both soxos, 
whose hygienic surroundings are bad. Putting aside the question of 
premature and exhaustive sexual lietivity in pertions from puberty to 
adolesceuce, the writer finds that among his cases rauging from the 
sixteuutli to the tweuty-first years of life, plithisis, the result of ex-< 
posui-e, frequently iuflueuced the course of the disease and that 
bathing was the exciting cause much more often than at an earlier 
age.' 

From the age of twenty-three to thirty-flvo years inclusive, rhinitis, 
intemperance, abortion and other genital disturbances, the contami* 
nation of phthisis or syphilis, the irritation from the difficult eruptioa^ 
of wisdom teeth, caries of the teeth, etc.; the direct injury from sea-l 
bathing, the use of Che TULsal douche, sinitring nji salt water and other 
fiolutions ; the unfavorable iiiflneucea of mental worry and defective 
hygiene were all found to be important causative agcnoie«. 

Patients between the ages of thirty-six and forty-six years wore ii 
fluenced by similar causes. Among females, however, tho meno-] 
pause at this age exerts an unfavorable influcuoe in certain cases. 



'Causative agents, as over-work, crowding, Bea-bathing, etc., of ooutw 
apply more particularly to the inhubii&ats of large cities. 
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Tbo foUnwing table gives the ugCH and ttex of 3S4 cases of acute 
non-Bnppiirative inflammation, from which the above etiological data 
were derired : 



Under one year of aga. . 
Bctwet;n 1 and 3 years,. 
Between 2 and 8 years. . 
B^tMrerii 3 HDd 4 years. . 
Between 4 and 6 years. . 
Betwepn 5 iind 10 yean . 
Between 10 and 30 yean 
Between 30 and SO years 
Between 30 and 40 years 
Between 40 and 50 years 
Between 60 and QO years. 
Between 60 and 70 years 

Total 



Haub. PvMAun. Tutu- 



388 



116 



348 



The igM of the infants nnder one year were us follovB : one 6 
months (male) ; one 7 months (female); one 8 months {male), and 
one 9 months (female). 

Objective Symptoma. The external auditory oanal does not 
always show evidences of the presence of inflammatory uctiou in the 
tympnmini ; but in the more sovcre casos of acute otitis media the 
dermic or ponosteal layei's of the canal may bo involved hy extension 
of the inflammatory process through continuity. The canal is, how- 
ever, rarely so much swollen as to prevent an iuspectiouof the drum* 
head. It is indeed but tteldoni that vascular disturbance about the 
ear does not ulso involve the mallear plexus, and an increased vascu- 
larity of this latter, together vntU (^ingestion of the niembrana 
flacclda, especially behind the malleus, are the most frequent changes 
observable. Where the iadammation is chiefly confined to the attic, 
the appojirances just alluded to are, for the most part, very well 
nmrkcd. and under the pressure of secretions the mcmbrana flaccida 
may bulge out. But where the atrium is the principal seat of the 
trouble, the membrana vibrans will also be fiuind distended and very 
red, which appearance sometimes continues for days before regression 
is established. Blebs on the drum-head are not of uncommon occur- 
rence. 

Wheninilammatioa begins in theattic, the atrium is seldom greatly 
involved, and the reverse of this may hold good. Both attic and 
atrium are, however, frequently affected at the same time. 

After a regressive course has been established, the drum-head often 
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undergoes a proceed of dceqiiainatiou, iU dermic layer becoming thus 
detached. 

Subjective Symptoms and Course. Thc> prominent Hubjectivesynip- 
tuma of acute inflammation of tho middle ear are pain^ often severe, 
deafnptw, noises in the ear (tinnitiip), and autophonia (see Chapter 
XVI.); where the attic is principally affected, the degree of deafness 
ie generall}' ranch less than where the atrium alone is the seat of the 
disturbance. 

A feeling of "nnmbness" is a symptom often complained of by 
these patieuU, a phenomcuou po&sibly due to the benumbing of the 
nerves about XKxa region from the inflammation or the pre«8nre of the 
fiwolleu tisBuea. Suuh patients often say that they experience " (lunib- 
nera," an autophonous phenomenon. 

In uncomplicated, non-perforatire (non-purnlent?) inflammatio 
of the middle ear tract, in which the mucous membrane of the tym- 
panum (atrium and attic), mastoid antrum, and pneumatic cellules of 
the mastoid may al] be more or loss involvtHJ, recovery is. In healthy 
subjects, speedy, and but little, if any, deafness may remain. Even 
large quantities of mucous or setouti matter are spt^edily roabflnrbed. 
In run-dawn subjects, however, the mucous membrane is liable to 
remain thickened, or tough mucus may not be absorbed; in sach' 
coses defective hearing and tinnitus may be more or less permanent 
In certain subjects infiltration of the tiseucs rapidly lake^ place, caus- 
ing sudden and profound deafness from tlxation of the ossicles, es*' 
pecially in syphilitic patients. The most marked non-syphilitic ox- 
ampler the writer has seen were in persons residing in the tropios. 
Two cases among the latter are particularly instructive. 

Cask 1. — A gentleman, aged 45 years, came t-o the writer in 
1882 with the following history. He had resided in Rio. Brazil, som< 
thirteeu years altogether, having taken in the mean time two vj 
tions of eighteen months each, during which he visited Kurope audj 
this country. During his residence in the tropics, he was for some 
time underMfvere mental strain, but passed the warm season in the 
mountains of Petropolis, the summer residence of the coart, at an 
elevation of some three thousand feet. While so run down, the ex- 
treme and sudden variations in temperature were very trj'ing; auo- 
oceding to intensely hot and dry days, were damp nights some ^" 
Fahrenheit cooler. Not haviug learned of the perils of el s&reno, the 
fatal nicht air, he was less prudent, in respect to exposure after sun- 
down, tlian the natives {who are uarefiil to proteft themselves with^ 
warmer clothing, and avoid uncovering the liead needlessly for 
moment even), and finally contracted severe head riUarrh. There 
at first, a sense of great heat and discomfort in the nose, perversif 
of the sense of smell, especially on rising in the morning, irhi 
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everything had the odor of "burnt meat," There was soon uprufuse 
duwii-pour of fluid from the head, mixed with blood. On the 
frontal sinuses aud other cavities becoming invaded, the head felt 
" hot and dry." These aymiitoms continueilfor some time. The ears 
were early iavolved, and as the disease progressed he became rapidly 
terjfdcaf. Distressing tinnitus accompunied the other symptoms. Ho 
was for a few days so deaf as to be unable to conrerse, but before 
long some improvement took place; there was uo marked impnire- 
nient in the head catarrh, howeTer, until he left the tropics; nudwlieu 
soon 8ub«efj_uently> he could conTerse with difficulty, in an ordinary 
tone of voice, at a distance of «ix or eight feet. Under the more 
favorable influence* of the climate lu New York, he improved very 
much under treatment. 

The next case Is similar to the ubore. 

Case 2. — An English geutlcman, 35 years of age, residing 
in Venezuela. This patient, a person very much over-worked, in 
April, 1884, made a three weeks' jouniey into the interior of the 
country, during which lie was much exposed to an almost continuous 
rain-storm, lie escaped the prevailing fever as he had done hitherto, 
during twelve years' residence in tropical South America. During 
his stay with a friend in the country, lie sat one morning after break- 
fast iu the corridor or the house without any coat. Afterdiuuer, the 
8anic day, while engaged in conversation, he sitddenltf had a most 
profuse flow of fluid from both nostrils and the eyes, wliich lusted for 
sonio hours. The attack was severe auJ was accompanied with mnch 
coughing. It was feared that this would prove to be a precursor of 
the **fovcr " of tho country, but the more disagreeable symptoms 
^passed off by the next monrtng. Head catarrh, however, continued, 
^e tympanum borame afFected, and there was almost total deafness. 
A disagreeable Beuse of fulness iu the head, and dryness of the upper 
air-tract, characterize*] the course of the diseai^e aud, in fact, still re- 
mained when the writer was con3ult«d. 



TVeitiment. The treatment of otitis media acuta, or non-perfora* 
tive inflammation of the middle ear, includes remedies for tho relief 
of earache, which is, especially in children, a prominent symptom. 
Since the more serious cases usually occur from neglect or meddle- 
some treatment in subjects run down from some cause or other, fixed 
rules for guidance in any particular instance cannot be laid down. 
Each case must, to a great extent, be regarded as an individual prob- 
lem requiring special consideration. 

Tho administration of minute doses of mercury is reputed to exer- 
cise a beneficial influence in iitflammation of mucous surfaces, and, 
siuoB the Hubjecta of mucous catarrh are liable to have gastric de- 
rangements at the same time, the practice seems well founded. The 
writer often employs some form of the drug in trituration tablet form. 
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in doees of ^ to ^n ota grain every three or four honrs, according 
to circumstaaeea. 

In somu instances, the calx ealphurata admiaietered in the same 
manner aeema to give good resuttK. Vaifcular and uerroaa excite- 
ment, ut<ii»Ily attended with more or less pain and (drelliug aboat the 
ear, muy be controlled by aconite, belladonna, gelftemiuni, piil8atilla 
and other drags of similar action. Unendarable pain calls for the 
administration of decided but tentative doses of morphine. 

In certain caeefi much relief may bo obtained, or oven a cure ma; 
result, by removing the secretions from the tympanum through the 
Eustachian tube, a successful case of which, previously reported,' tt 
given herewith. 
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Cark 3. — The L-ase was that of Prof. .7. C. Bryant, whoat the time 
was much run down with overwork, lie had contracted a severe 
head cold and was taken with consecutive acute otitis media on 
Janaary 2itth, 18B4. Both ears were affect«d in the beginning, there 
being present much tiuuitus und autophouia, which symptoms in- 
crcaaodtho following day to ii very great extent. There was, further- 
more, vertigo with nausea, occasional unsteadiness of gait, and a very 
conaiHcmble Jmpiiirment of the hcuring imwor. The phenomenon of 
staggering wa» uotablc. the patient experieucing concussion of the 
brain and confusion of ideas from the sound of his own voice. On 
the 31st inst. the trouble began to conceutratf?, iis it seemed, in the 
right ear, which wa« now the «eat of so nnich pain that he came to 
consult the writer about it. 

Appeara7icc of the cars. — The left membrana tympani was slightly 
hyperiemic about the short process of the malleus, but was otherwisw 
free from inflammation. The right membrane had the general ap- 
pearance of being intensely inflamed, but on close inspection the in- 
flammation was found to be confined to the membrana flaceida for the 
most part ; indeed, the posterior part of this structure was greatly 
distended, aud was bulging out h» though it would bur^t. The con- 
tiguous dermic layer lining the BU|>erior-i»oaterior wall of the canal 
was, for the distance of some lines, elevated and very red. The in- 
tumescence also extendeil gDmewliat downwards along the postenor 
margin of tlie membrana tympani, being ^liarply limited anteriorly at 
the malleus handle. The swollen mcmbmnu flaceida overhung 'the 
comparntiTply unaffected inferior segment cit the membrana tvmpani, 
thuti giving the appearancti! of much mure general dit<terition tlmu ac- 
tually existed.* This case, it will thus be seen, was one of acute 
catarrhal inflammation of the attic. 

'The Lancet. October 18th. 1884. 

*TbeoverhaiiginK iotumesceDce above alluded to, and entirely concealti 
the rent of the membrane iu ourtaiu caiieB, in motit puzzlio^ to the ot 
when the true nature of the disease ia not rncogDizud. aod it in in such 
that disappointment is liable to be experienced iu coDsi>queoce of the escape 
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On Iwing uked by the palient who wan seeking relief, if the 
coDGued eecrotiDUB might not be drawn out through the Enst^- 
chion tube, it occurred to tlie writer that the oporutiou could be 
successfully performed by means of the flexible Eustachinn catheter' 
whi(!h he introduced eonie years ago. A catheter of one-fourth of an 
inch in diameter was introduce<] through t]ic inferior nasal paasaget 
and, after connecting it with a large metallic ear eyringc by means of 
a stout piece of soft rnhber tubing ten inches in lenstTi, suction wae 
effeeluaUy established by using the ayriuge ua in aspiration. It was 
worked by one hand whilst the other hand kept the catheter in place. 
By means of an otoscopic tube, the suction in the affected ear conid 
be plainly heard by the author with each pumping stroke of the pis- 
tou, the action being yet more plainly manifest to the patient, wlio, 
after one or two successful exhaustive efforts had been made, exclaimed, 
** That does the work ; the pain has gone." Suction was then main- 
tained until half a dozen strokes of the ])it<ton were made. Kelief 
from the disagreeable tension and other symptoms was not unlv imme< 
diate but also permanent. althongH the deafness, nutophonm. etc., 
did not dlsappifiir entirely for some ihiyp. Kxamination Kliowed the 
bulging uud cougestiou of the membraua fluccidu much reduced and 
diminished. 

In the prcTious attacks of acntc inflammation of the middle ear, to 
which the same gcDtlemau had been subject, purulcucy had frequently 
occurred, the drum-heads rupturing spontaneously or being punc- 
tured. Suppurative action was probably prevented in the present in- 
stance by the timely withdrawal of the secretions from tlie tympanum. 
Under an after-treatment consisting of small doses of oalxsulphuruta, 
aconite, and belladonna, the recovery was uninterrupted and com- 
plete. 

For slight redneas of the menibruna flaccida, iu the regreasive course, 
local treatment is inadvisable. Where there is poriogtitis of tho 
canal, incisions often do harQi, hut when secretions in the drum ac- 
cumulate, the symptomE may become urgent and the employment of 
the knife demanded. Vent to secretions in the attic may generally 
be assured by intrwlucing tlie myringotome, or better the knife de- 
scribed and figured in Chapter XIII., through the upper edge of the 

I of air only when the membrana tympani ia punctured, the pent-up ucretiona 
being conHned to the upper chiunber. 

' This catheter, it may be well to state here, is made of flexible rubber, but 
is ButBcieutly unyielding to retnio its shape while in use. It has a soft, vel< 
vfty finish, and ita introductiun in the adult creutes bo little discomfort that 
one which is one-fourth of an inch in diameter can gent-rally be employed. 
This is readily introduced into the mouth of the Eustachian tube, and permits 
a lar^e current of air to pass. 

Vide Trans. Am. Otological Society, 1881. The catheters are made by Hr. 
Ford, of Baxard, Hosard & Co. 
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membrane tympaui and behind the long prouflss of the incus. Since 
thoi'e IB Bome danger of wounding the chorda tymp&ni nerve in this 
operation, the surgeon should not citrry the point of the knife too 
liigh up. 

No plan of treatment would be satisfactory vhere the mouth or 
npper pharynx was neglected. 

Under treatment, the worst agonies of acute otitis media may be 
prevented, and very often our remedies act like a charm; but it must 
not be forgotten that the causes in a given case may not be so easily 
eradicated, and that treatment must be kept np for some time if ve 
would entirely prevent a return of this tormenting disease. 

The udvautagcs of rest, both mental and physical, keeping the head 
in repose, in acute iuflammatioa of the middle ear, should never be 
lost sight of, and the patient should he kept indoors for several days. 
If the caae be a severe one, he will he bettfer off in bed for a Lime. 
Quiet ought to be maintained in all cases, for noises under these 
circumstances are sometimes exceedingly distressing. The application 
of moderate dry heat for pain, when grateful to the patient, is advis- 
able. Much relief does not follow the instillation of anodynes, which 
only come in contact with the dermic surface; we are thus unable to 
avail ourselves of cocaine, and the like, in these cases. Dry air or 
Taper blown into the oaroften gives relief, however; the employment 
of the vapor of chloroform sometimes relieves an earache in the man- 
ner, but, us with cocaine, its actiun when applied to dermic tissues is 
slight. 

Of course, a rigid dietary should be enforced, and j>ereonal and 
general hygiene attended to, especially in respect to overheating. 
The evils of active treatment in these cases, by syringing, etc., should 
be borne in mind, and it may be here urged that deafness as a symp- 
tom should not be treated. 

Should infliitiou of the tympauum, either by the air-bag or by the 
Vulsalvan method, be now accomplished, the forcible entrance of air 
may not be only painful, but also harmful. These procedures, often 
employed to improve the hejiring in chronic cases, are of doubtful 
value in acute inflammation of the middle ear. At a later stage of 
the attack, we may, of course, avail ourselves of the»e pneumatic 
methods. 

The possible relief attained from the depletion, due to the applica- 
tion of leeches, may be more than counterbalauccd by the irritation 
of their sharp bite and the bungling attempts made in stopping the 
bleeding after they drop off; the large coagula eutaugled in pellets of 
cotton*woo1, used to arrest hemorrhage, are also liable to irritate the 
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parts, espociallj in chitUron. Blistering and paiutiiig with tbo tine- 
tare of iodine over the mastoid, or in front of the ear, are genemlly 
usele^ procedures, and are not always haniileaa. 

The well-known tendency of aomedriigg tocauseor increoEieoxiatiug 
aural symptoms shoald warn ns to beware of their indiscrimiiiate use. 
Fir»t among thofio is quinine, long saspected of causing deafness 
when administered in large doeea. The intense tinuitus aurium fol- 
lowing its administration is significant. The employment of fcrru- 
ginons preparations seems, in some eases, to have a like effect, 
and, doobtless, there are many others which it were heat to omit wlien 
the ear is acutely inflamed. During the existouce of acate aural dis- 
ease, the consequences of its early management upon the aiib&eqiient 
course and dnration should be kept in mind. 

The following cases, selected from the recortle of a large number 
treated, are given as typical examples of the tendency of the iudam- 
mator}' proceaa, iu many iDstances, to stop short of perforation of the 
drum-head; they illustrate, furthormorc, the good results attained by 
a u on- meddlesome course of treatment. 

Case 4. — Fnfiammation of the aiticus tympanicus ; symptoms due 
to blowing ike no$e. Catarrh of the upper atr-frttct. Devayed teeth 
giving rine to mjlected neuralgia. Recovery in three days. 

Patient, male, aged o3, tailor; "has heiid outurrh and is deaf in 
both ears." He has had frenuent attaekrt of ear <'atarrh with pain. 
After blowing his nuse forcibly yesterday he experienced sudden pain 
in the right ear, followed by tinnitus and some increased hardness of 
hearing, lie Blept well, however, and there has been no discharge 
from the ear. On examination of right ear, the membrana (laceida, 
posterior fold, and parts about short nrocess arc found hyuenemic. 
A number of vessels of the nmuubrial plexus are injected, their course 
being traced by delicate, fine thread-like lines, giving the whole an 
arborescent ap|>earance. The membrana tympaui of the left ear is 
lustreless, humid, and somewliut retracted, with marked opacity in 
the posterior-inferior segment. Patient hears ordinary voice only in 
both ears. There is catarrh of the upper air-passages. The teeth are 
iu a carious condition, a few oM .^lu'lls remaining. 

Aconite and belladonna were adnunistercd in small doses, repeated 
often. Patient next seen three days later, whon it was fonnd that the 
vascularity had subsided, as had also the subjective symptoms. 

Oasb 5. — Acute in^aintnation of the aiticus tympanicus and atrium 
aft^r sea-bathing, hecavefy in six days. 

Kale, aged 15. There is iio history of previous ear trouble. Patient 
went in bathing twouty-four hours ago, diving frer^ueutly. lie does 
not remember Imving snuffed up any wat«r into hi3 nose or mouth. 
A few hours afterward<! he was seizetl with tinnitus and pain in the 
loft ear, the latter beiug so severe as to entirely prevent sleep. There 
16 
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were also nutophonoiiB phenomena preeent, btit no dischar^. On 
examination of left ear, the memhrana flacoicia is found 6epliy in 
uppcuranco, partially delaclied, and bulging coiitiiderablv. The inuai- 
brana vibrans is uniformly hyperaimie and denuded, the eurface 
being puckered ami sirollen. The right ear is iinatTected. Hear- 
ing ill right ear, normal; in left, ordinary voice only ia ditttingniahed. 
PalioDt was treated with calx Bnlph.. ^r. J'^^ every two houre. 
aconite ami belladonna being given for the pain. The following daj 
patient returned, stating that after taking tnree domn of the aconite 
and bflludunua the pain had subi^idcd, and that he had t^Iept well for 
the first time in forty-eight hours. The membrana tynipani presents 
no elianffe in its condition. During the following forty-eight hours 
patient bad some pain in the daytime, but rested well at night after 
taking a lew doHe» of the aconite and belladonna. On the si.\th da^, 
the membrana \ibrau8 and racmbrana flaccida were found, on cxaui- 
nation, to be clearing up. The pain had stibiiided, an<l patient 
experieueed no further trouble. 



Ca8B B. — Acute infiammniion of atrium. Catarrh of upper air- 
tract. Deratferl t^eth. Spontaneufm recovery. 

Female, aged 10, Patient bii8 long suffered from frequent attacks 
of otalgia in the right car, not accompanied by tinnitus, deafness, or 
discharge. After ''taking cold" one week since-, severe pain and 
tiunitud appeared in the right ear, contiuuiug without interuiission 
until the present time, imd preventing sleep. No discharge, however, 
was noticed. On oxaminattou of right cur, the membrana tymjMiui ia 
found desquamating, bulging., and the landmarks are not visible. 
There is a crust of pxfoliaied epithelium lying in front of the drum- 
head. The membrana tyuipatii of the left earis somewhat clouded iu 
its posterior segment, the anterior segment being brilliant in Appear- 
ance. Hearing, right oar, loud voice; left ear, low voice; at ten feet 
distance. 

The posterior wall of the pharynx is covered wjth adenoid vegeta- 
tions, and the tonsils are hypcrtrophied. Several shells of carious 
teeth retaineil in the upper and lower jaw?, and an abundant uccnmu- 
lalion of tartar, causing reflex irritation In the ear, would seem to 
account for the tendency to recurrent attacks of aural catarrh. Sbe 
had the carious teeth removed. Four days later, when again aeon, 
the exacerbation had subsided without having taken any medicine. 

Caab t.— Acute inftamtnation of the atrium after sea-bathing, JSxu- 
dation ctfitt of the drum-head. C)tromc catarrh of the upptT air-traet. 
Cured in seven days. 

Male, aged IT, epileptic. Patient is subject to frequent attacks of 
toothache atid paiiL in the ears. Bather very frequently in summer, 
and indulges a good deal in diving and sporting in the water of the 
sea. Dui-ing his last bath, two and a half weeks before coming, he 

?ot " water m his right ear, and has not been able to get it out (by 
be usual method of hopping on one foot). There has been some tiu- 
nituB aurium and sensations of "gargling, snapping, and sounds of 



babbles" in the ear. No utitophonouD voice, deafness, or discbdrge. 
During paet twcuty-Eoiir hours, sonic pain in right car. 

Examimttion of right ear. A large, oviU, cygt-like swoIUng occu- 
pies the whole of the posterior segment of iho tuetiibraua tynipani. 
The surface ha;j a ileriiiic, lustroutt appearance. Only a portion of 
the anterior quadrant can be seen. Left car normal. Hearing, low 
voit^ in lH)th ears. 

In twenty-fuur hnnra pain aabsided under the ad ministration of 
aconite and lielliLduuna. As the symptoms were not of an aggravated 
type, and as tlio cyst was not increasing in size, incision was delayed. 
On examination, forty-eight hourfl afterwards, the Tesiclo on the 
di-um-head liad diBappearod, leaving the dermic tissue of the latter 
puckered in appearance- Aconite and belladonna discontinned. On 
the aeventli day the subjective symptoms had snbflided; the drum- 
head van seen on examination to be resuming its normal appi^aranco. 
Patient discharged cured. 

Case 8.— /Jr«^« infiammatioH of atrium and attie. OdoHtnigxa. 
Recovery in ten days. 

Female, aged 40. Xo previous ear trouble. Two weeks ago, after 
exposure and wotting of feet, contracted an acute catarrh of the 
upper air-passages. In forty-eight hours was taken with pain in 
riglit ear accompanied by deafness and autophonia. The pain has 
increased in severity, and is aggravated by coughing, sneezing, and 
by exposure of person to cold air. During the past week all the 
teeth in both upper and lower jaws, right side, have beou painful. 
Patient has noticed no discharge. General malaise and anorexia. 

Examination of right ear shows the drum-head and adjacent walls 
of canal to be denuded and intensely injected. The flaccid mom- 
brane is bulging slightly. Landmarks not seen. No perforation de- 
tected. The left drum-head shows evidence of trophic changes. 
Hears loud voice in right ear, low voic4' in left. Pharynx is con- 
gested, rcight lower sixth year molar is pulpless, and there la 
inflammation of the gums and accumulations of tartar on the teeth. 

Patient wa* given calx sulpli. (gr. ^ every three houra), and 
was sent to dentist to have molar tooth extracted. In twenty-four 
houra there wi)^ decided amelioration of pain. The inflamed parta^ 
however, were stilt hvpenemic, and the bulging of flaccid membrane 
bad not increased. t)uring the next six days, there was gradual dub- 
sidence of subjective symptoms, and treatment was discontinued on 
the Beventh day. On the tenth day after admission, the drum-head 
was clearing np. low voice was heard in the affected ear, and patient 
had no further trouble. 
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Case 9. — Acute infiammation of attic and congestion of mem- 
brana fiaccida. Atrium and meynbrana vibrans not involved. 

Mule, aged 23. Three years ago had earache in right ear, with- 
out discharge. *' Takes cold easily.'' Three days ago was taken 
with pain in the left ear, aggravated by coughing, mastication, sneez- 
ing, etc., and by pnlHng on the auricle. He has noticed antophouia 
and deafnes:;, but no discharge. Sleeps well. 
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Examination oC the left ear shotrti tlie niembrana flaccida and eu< 
porior adjacent wull of canal to be injected; tlic nieuibraua vibrans ia 
normal iu appearance. iSome ten mmntes after tirst examination, a, 
second Bxamination was made (the patient having complained of 
more pain), when a very marked increase in the intcniiit; of the con- 
gestion was oijeerccd. The right car was normal. Patient honrd low 
voice in the left eiir, lowoiit voice in the ri?ht. Calx sulph, {^ of 
a grain) administered every two hourtt, ami aconite and belladonua 
every fiftcon minutes, resulted in relief. 

Of conrse, the experienced observer will nearly always be ablo to 
judge from the coDstitutiou of the patient, and the proj^ress the dis- 
ease has already made, as to its probable sex-erity. Some of the cases 
above reported very wdl illustrate the effects of the mpid edusioa 
whicli iwinietimcs tukett phict> in the attic, especially Iti the early stage 
of inflammation, in (Kinsequence of which there i« detachment of the 
dermic layer of both drum-head and iT.nal walls immediately in front 
of this region, with mare or less tumefaction. The early recoguitiou 
of acute otitis media is important, especially where the attic is chiefly 
iovolred. 

These cases are noteworthy on accouut of the absence of perfora- 
tions in the drum-head, ami cousutjuently of otorrhaia. The vibrating 
portion of the drnm-head being unaffected, there was but little deaf- 
ness, and there was no antophonia. in a certain uumber of these 
cases, there would doubtless have been a rupture of the drum-head but 
for the escape of fluids via the Kustacbian tube. The exudation cyst 
described in Case 7 was not large and did not, therefore, prevent 
a diagnosis being readily mado ; when these eyts are large, involving 
the greater portion of the drum-head, the appearancea are mislead- 
ing, even to an expert, since all of the natural landmarks are oblit- 
erated. It will be observed that in Case 9 the careful introdnction 
of a speculum for the inspection of the deeper parts was followed by 
an increase of hyperemia and pain; attempts at establishing a com- 
plete diagnosis by prolonged examination, and the thorough removal 
of epithelial products and the like from the ear, are therefore Dfien 
inadvisable, since these procedures are liable to injure the inflamed 
parts. 

Too much stress cannot he laid on the advantages of lotting well 
alone, persevering aud fussy local mauipulations nearly always doing 
harm. 
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OTITIS MKDIA SUBACDTA. 

This is often a sequence of otitis media acuta, but in a consider- 
able number of subjects eoen by the writer the trouble seemed to 
have begun as a subacute process. In many instances, however, it 
appeared in cases affected with chrouic inflammation of the middle 
ear. Wo find it occasionally arising in an organ in which the resalta 
of chronic purulent iutlammation remain, such as thickening, adhe- 
Bions, opacitieu, perforations, aud the like. It may result from sniff- 
ing np solutions of various kinds, the asc of irritating snufT, sea 
bathing, the presence of foreign bodies, and the like. 

In 84 cues taken from the anther's records, 55 were males and 29 
females. Their ages were ae follows: 

Between 1 and 8 yean 5 oasas. 

Saniill " W " 

nandai " Ifl " 

8i«nd3i " aa " 

•• 81and41 " U " 

4l«nd51 •' 8 •* 

5Iand6l " 3 " 

Over 61 years Q " 

Total 84 " 

In 31 of these, severe head colds, ozesna, rhinitis, and naso-pharyn- 
geal affections generally were noted as prominent causative influ- 
euces. in 45 of the cases, dentition in some stage, caries of the teeth, 
and other oral irritation, wa^ present. The presence of a wisdom 
tooth erupting with difficulty, or a tooth on the same aide Hllcd after 
de*<truction of the pulp, wag seen in several instancas to keep up the 
aural trouble. .Subacute inflammation was observed to be a sequence 
of measles, pertussis, and syphilis in a number of instances; and in 
one case exposure to compressed air iu a caicsou of the Uudson Uiver 
Tunnel. £csema and a rheuniic diathesis ejcisted iu several instances, 
standing in a causative relation to the trouble. 

In a few cams the process began iji the attic, and in several there 
was hyperemia or dermatitis of the adjacent walls of the external 
auditory canal. 

Objeciitye Symptoms. The appenranccs of the drum-head wore always 
characteristic, the same being red and dry. This dry appear- 
ance is a very, if not the most, prominent feature of the tympauic 
membrane in chronic subacute otitis media; iu one case only was a 
decided collection of secretions in the drum noted. 
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In a large number of instances, the drum-head was greativ re- 
tnu:ted. Iwing Rometimeii indistinguishable from the Inner wiill of the 
canal but for the prominence of the short process; when thickening 
of the parts abont the upper seg^ment was great, eTen this could not 
he well Been. The dnim-heati remains intensely rod in some caaesfor 
an almost indclinitu period, owing to the pcrBisUtucy of exciting 
causes, or frequent recurrences of head culds; this is especially the 
case with children. 

Subjective Symptoms and Coume. In a number of cases, distreeB- 
ing noises in the ears were noted, and likewise autophonm, caaaing 
even greater iliscomfort. .Symptoms of rertigo were marke<i in Rume 
cases, and in quite a iiural>cr there w«3 extreme nervoujiness and 
neurasthenia. Quo person was the subject of delusions and other 
alarming phenomena. Deafni'ss was extreme in nine oa«cs, three of 
whom were totally deaf, the origin of which wua claimed to have been 
meningitis. In four individuals, the development of the trouble had 
been rapid, the accoinpanying deafness suilden and great. 

In but one of the author's cases was the hearing unaffected. Head- 
ac}ie, neuralgia about the ear, otalgia sometimes lasting for weeks, 
and other norvons phenomena were observed to a greater or less de- 
gree in a very considerable number. Deafness was, however, the 
rnoHt frequent cause of complaint, school chitdrcn being brought 
especially on account oC this symptom. 

The muTAB of subacute inflammation tends decidedly toward chro- 
nicity; it may continue for months or years. On the other hand, how- 
ever, it may be kindled up into ati acute purulent process. The 
retraction of the drum-head is prabnbly due, in the greater number of 
cases, to closure of the Eustachian tube, either at its pharyngeal or 
tympanic orifice. 

Tboiie cases of subacute otitis media are often quite intractable, 
owing to the unfavorable conrlition of the patient as regards suscep- 
tibility to cohis and dental irritation. 

Prognons. Under these circumstances, the prognosis not alwaja 
favorable, since the hygienic conditions are beyond the physician's con- 
trol, and, moreover, the deformity of the transmitting mechanism, due 
to great retraction of the drum-head in protracted cases, becomes finally 
irremediable. 

Trmtment, As regards prophylaxis and hygiene, the treatment is 
similar to that mentioned in the management of acute iuflammation 
of the middle oar. Inflation of the drum by Politzer's method is 
advantageous and rnay be practised daily for a time; on improvement 
taking place, however, it should be done less frequently. In adnlts 
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the ear may be inflated to advantage in aome iitstauces by means of 
the Kastnchian catheter. 



OTITIS MEDIA SEROSA. 

So far as w known to the writer, this form of middle ear diseiue la 
not mentioned in the older works on the oar; later writers, however, 
Boch as IJurnctt, Burr, Schwartze, and others have described it. 

The pathogenesis and etiology of the serous form of middle ear in- 
flammation is similar in many respects to that of subacnte inflamma* 
tion of this region. It ariaos, however, nearly always in subjects hav- 
ing a well pronounced rheumatic or gouty diathesis. The occurrence 
of this trouble ia donbtlese mnch more frequent than the small 
number of cases seen hy the writer would seem ta indicate, since in 
all of these the external auditory canal was unusually large, affording 
a good view of the fundus. It is^ therefore, probable, that many 
cases escape observation where the canal is small. 

This affection is essentially one of advanced life; the author at 
least has never neon a ca»o in childhood. Of twenty-five cases of 
which notea were taken, sixteen were males and nine females. The 
youttgeat patient was fifteen years of age, the oldest sixty-seven. 
Nine were between twenty and thirty, eight between thirty and forty, 
six between forty and (ifty years of age. 

Objective Stfmpiom^, The drnra-heiul mayor may not be much in- 
flamed. In several instances where the attack followed the entrance 
of sea water in bathing, there was, at first, considerable myringitis 
present ; and where the trouble first manifested itself principally 
in the attic, there was some tendency to the formation of an abscess 
from the burrowing of fluids along the upper and posterior walls of 
the canal. The canal is sometimes hypersmic at its inner extremity; 
in one ease seen, there was a duttquamutive process going on. Gene- 
rally, however, the drum-head was found relaxed and more or less 
miicerated in appearance, with sufficient tranalucency to admit of the 
serous contents of the drum being seen. The collection of fluid, 
being for the most part confined to the atrium, is easily seen. On 
first looking into the ear, the observer is liable to mistake the snrface 
line of the fluid contained in the drum for a hair lying horizon- 
tally across the drum-hcud ; the writer well recalls how he was first 
misled in this manner. The Valsalvan experiment affords an instruc- 
tive picture of the fnndus; the air thus fnrced into the drum fills 
the cavity more or less with bubbles which range themselves on the 
inner surface of the drum-head and are thus plainly visible. The 
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flnid, moreover, alters its position with every cfaange of the patient's 
head— the hair-like line mentioned above showing, of coarse, the sur- 
face of the fluid. The drum-hea<l, as jnst Htat«d, is nearly always re- 
laxcdr its loss of tension being obeorvable if the ear be viewed during^ 
the Valsalvan experioieut. 

Subjective S^nipfomx and Course. The invasion usually manifests 
itself during a severe cold in the head, the loual symptoms, though 
somtitimes of an ucutd nature, never exhibiting a t«udeQCj toward 
Bnppunition. In the greater number of instances, however, the 
trouble bdgan o^ a subacute inflammation ; in two instanoea, there 
was also acute myringitis present. 

Pain in the ear is not usually present, though in one case of tb« 
acute form it was severe for a short time, whilst in another instance 
it was decidedly annoying. Where dead teeth wore found, some near* 
slgia generally existed. 

Most nf the patients were greatly alarmed at the symptoms, and 
came more on account of the autophonia, sensation of *' numbness " 
about the ear, and nenrousness, than in consequence of pains or deaf- 
ness. Among women at the menopause, the neuropathic condition 
was, in several iustauces^ extreme aud gave rise to distressing appre- 
hensions on the part of the patients thumaelvee. 

Autophonia existed in nearly every ease; in several individoalfl 
vertigo wa« present, " creeping '' sensations in the ears. etc. One 
patient, a lady, experienced, on stooping over, a sensation of the 
dmni-head ''flopping down." as slie expressed it; on elevating the 
head it ' went|back." 

The comparatively snialt amount of deafness in these cMee is proba- 
bly due to the slight interference offered by the serous fluid in the 
drum to the action of tho tmnsmitting mechaDism ; the modification 
of the drum's roeonance, owing to the preiisure of the fluid and the 
relaxetl condition of the drum-head, serves to explain the autophonons 
phenomena. 

The conrse of this disease is generally very slow, conlinning, in 
most instances, for weeks and montlis. The patient is liable to a re- 
tnrn of the trouble with every recurrence of head cold ; a cure, how- 
ever, may be promised in most cKiSes. 

TrratmeuL The treatment should, in a general way, be directed 
to the diatliotic trouble, and here we may avail ourselves of the expe- 
rience of the'regnlar family medical attendant. I*ocally the naso- 
pharynx should attract our attention, and an occasional inflation by 
meaxu of Politxer's method will be found bone&ciaL 

Preasare^npon tho drum-head by the rarefaction of air in the exter- 
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nal anditory canal will, tn some instances, be of servico in expelliiifc 
the fluid riatho Eastachian tube. We must, in theeo cases, however, 
relv mainly npon absorption ; this is not a rapid process in run-down 
poreoue pugt tkc meridian of life. 
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Chronic catarrh of the middle ear. As far as the pathogenesis is 
concerned, inflammatory affections of the upper air-tract should be 
considered as a whole, although the ear, olfactory region, and, in a 
lesser degreo, the vunuu» eavitieti and einu.seti of the ht'ad, may be- 
come specially affected at times, one more so than the other. 

By far the greater number of aural affections coming to the notice 
of the otologist are of this nature. The disorders of the mncous 
membrane of the middle-ear tract under consideration comprise the 
more or less protracted vaso-motor or sensory disturbances affecting 
its secretion and nutrition. The aunil reflex neuroses coucerued 
may owe tbcir origin to nervous irritation propagated from numerous 
soui'ces, as the brain, stomach, naso -pharynx, teeth, genital organs, 
etc Mental impressions are well known to exert an important in- 
fluence on the secretion of the upper air-tract ; thus under the influ- 
ence of grief we find, in persons of asusceptiblo nature, ttiat lachrymal 
and nasal secretions are freely poured out, and that such persons are 
extremely liable to head colds. This example of profuse secretion 
serveif to point out the manner in which both secretion and nutriti^m 
may Iw influenced by long continued mental strain and worry. The 
writer has seen numerous instances among professional and business 
men of New York, whore overwork has been followed by disease of 
the outer or middle car, long before symptoms of a general breaking 
down of the system manifested themselves in other ways. In a like 
manner, the ear is affected by influence from other regions of the body; 
the^e have been discussed elsewhere (see Causes of Ear Disease, 
Part II. of this work). 

The pathological changes produced by this disease are similar to 
those taking place under like conditions in other mncous surfaces. 
We shall find that in hypertrophic inflammation the mucous mem- 
brane becomes thickened from the proljferatiou of tissue ; the £u- 
staohian tubes becoming more or less obstructed, preventing intra- 
tympanic oir-renewnJ, as shown by the rotnicted dnim-hoad, which, 
under the exterior air-n ' ''■'^ot in a more or less hyperasmic 

condition. This ret *u-head may continue for 
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a long time, depending aoniewhat on the age and condition of the 
patient. It is liartieiilarly ailiseaae of childhorid atid yoiitli. Soouer 
or later, hovcTcr, under long continual reflex hyperemia, atrophic 
cltanges take place iu ttie mucous Dicuibruiie, and vfaere the Busla- 
chiuii tubus remain long eluded, the effect of prestiure upuu tbu exterior 
of tlie drnm-liead is iiliuwn, uf<pecia1ly where acute or subacute inflam- 
mation hsm interreneil. The behavior of secretions nnder these 
pnthological ohanges in the mucous membrane ha:* probably much to 
do with the interferonoe in the movements of the transmitting mech- 
anism ; the character and rjuantity of these secretions is modified by 
the nature of the intlammntiou, heiag mucous, serous, etc. 

Etiology. An analysis of 1,791 cases of chronic otitis media, of 
which the author kept uok's, giri-i^ some points of iutcreet in this 
connection. The ages and sex of these patients n-erc as follows: 
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In a considerable number, wliere it was claimed that an hereditary 
tendency existed, it was found that a uumber of persons in the same 
family wore, from similarity of constitution and manner of living', 
specially susceptible to causative influeuees. Tlicre were over 100 
cues where an aggravation of tho trouble :;oiild be traced directly to 
syphilitic infection, and it seems probable that iu many others where 
syphilis was denied, or the patients were ignorant of its existence in 
themselves or parents, its influence on general health was felt. 
In 31 cases, decidedly intemperate habits were noted, and in a con- 
fiidcrablo number this and dissolute living, etc., uudoubte*lly induced 
or greatly exaggerated the condition of the organ and conseqnent 
deafness and other symptoms. In IU of the female patients, irregu- 
lar menses, pregnonoy, chihlbirth, uterine troubles, etc., seemed to 
exercise a decidedly untoward infinence. 

Of these cases, 74 were at the same time affected in one ear with 
acute purulent inflammation, and 112 with chronic purulent inflam- 
mation of the middle ear. In 231 cases there was impacted cerumen* 
and iu 15 cases seborrhica. 
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There was marked influinnmtion of the upper air-pwsBgeB| inclad- 
ing cases of hypertrophied tonsils in UOU cases. Oral irriLation due 
to caries, eruption of teeth, etc., was present in 882 cases, and iti 116 
cases of these latter, Tulcanito and other ill-fitting and unhealthful 
denUI plates were found to be worn. 

The size and curraturu of the external auditory cauaU, in numerous 
instnnces, showed great rariatious; in 312 cases thej were uausuully 
large, some of them being of enormous size. In a few instance? the 
canals were very small. From such facts the inference might he 
drawn that in some way persons with unusually large canals are 
more susceptible to certain causative intluenoes. In 418 cases <le- 
geuerative changes were found in tlie drum-head, whilst in 99 in- 
stances a marked deformity gave evidence of imperfect doFelopment. 

In advanced life, and often at an earlier period, where a general 
breaking down of the sytttem in manifest, we somotimcd dincover sucli 
a state of things in the defective condition of the drum of the ear 
and its mechanism before otiier symptoms attract special attention, 
since there are generally very distressing aural symptoms, as noises 
in the head or ear. nutophoaia, deafness, and sometimes vertigo. Ju 
consumptives and subjects of albuminuria ur diabeles mellitus, a re- 
laxed drum-head and tendency to serous or suppurative action mani- 
fest themselves for a long time before assnmiug an active form. 

Objective i^ympfoma. The appearances of the drum-head in this 
di:^ea8e are generally characteristic; thus, in some instances it will 
usually be found more or less opaque and thickened. Sometimes 
o])atnties in various forms, sizes, mostly semi-lunar in shape, gradu- 
ally make their appeara<», most frequentljr upon the posterior 
segment. This temlenny to trophic changes on the posterior aspect 
hjis doubtless some significance; it indicates probably the greater 
inflnence of the nervous supply of this region. Very often the entire 
drum-bead presents a uniform, porcelain-like, whitish appearance, 
the surface having a dry, glazed look. 

In other instances the membrauB assumes a thin, often humid 
and translucent appearance at tirsc, which in many r^ses then gnidu- 
ally changes to a dry, parchment-liko condition. Sometimes the dis- 
appearance of connective tissne will bring into view the radiating 
and circular fibres of the drum-head; and whore acute purulent in- 
Hammatiou has intervened, various changes in the appearance of the 
parts may be found. Sclerosis of the membrane is a sequence of the 
pathological processes described. 

In some caeeSf however, the drum-head remains thin and trauslu- 




ssa 



OTITIS »EDIA CHRONICA. 



cent, so that the inner wall of the drum and the long process of the 
incus and the stapes are plainly risible through it. 

In Bclcrosiu which is 6u liable to be attended with great dcafncae, but 
slight changes may be observed in the appearauee of the drum-bead, 
its normal brilliancy remaining almost unchanged in many cases. 

Ft in not to lie ttuppowd, however, that the otologist will always be 
able to determine the exact condition of the drum from the appearanoei. 
aixive det<eribed iu the drum-head, since these are not always fay any 
means well defined, and, moreover, each variety is liable to be- 
come modified from various causes, as, for instance, the general con- 
dition of the patient, intorcnrrent exacerbations of acute purulent or 
non-purutcnt inflammation; thus the parts are often thickcucd or 
marked by cicatricial reprodnctione either thin or opaque. 

Suhjectivn Sympioma and Cotime. Chronic non-8UpparatiTe (ca- 
tarrhal) inflammation of the middle-eur occurs at any time after birth, 
often as thn sequence of acute or subacute inflamniation of this re- 
gion. Though a very inconsiderable amount of deafness will prevent 
a child from learning to talk, this eymptom is frequently not observed 
until the infant is scvorol months old; indeed, the writer has observed 
instances where one or two years had already elapsed before a con- 
Tiction of the child's dumbness forced on the parents the knowledge 
of its deafness. This subject will, however, be treated of elsewhere 
(Chapter XVIII.) 

Usually the advance of the trouble tinder consideration is gradual^ 
its very exi;^tence may not be discovcretl until very considerable deaf- 
ness has occurred. Generally the dii^ease goes gradually on until 
some acute or subacute exacerbation from ** colds" produces a rapid 
incresHe of deafncM from pathological changes in the transmitting 
meehaniiim of the ear. One ear, usually the left, is found to bo Srst 
afftH'tiKl, and in the end most impaired. 

Kxacerbations occur in susceptiblo persons very frequently from 
exposure to vicissitudes which give rise to colds. The occurrence of 
"catarrh" in the ear alone is rare; it generally affects the entire upper 
air-tract almost simultaneously, thouglt from the well-known metas- 
tatic nature of mucous membrane inflammatiou it may almost entirely 
diMijipcar from one locality of the gonoral air-tract to immudiattily 
show itself in some other. We must not suppose, therefore, that 
where bronchitis exists one day, a rhinitis the next, and an otitis the 
day following, the inflammation travels along the mucoas tract by 
contiuuity iu all cases. 

Deafness, as before stated, usually comes on gradually, but acute 
or subacute inllammatory exaL-erbatious, esjiecially tlie latter, causing 
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«ither proliferation of connective tissuo about Iho articular snrfaoe», 
membraiioiiB exudation, or tho secretion of tough mucus, greatly iu- 
crease the defects in the hearing power. 

These processes are all of them often more or less sudden^ and the 
•coasequoDt deafness more or less permanent. Tho hearing of tho deaf 
is generally worao after mental strain, or exhaustion from any 
cause; this is, moreover, retro-active, since tho consciousness of their 
own defectiveness in this respect serves to increase the mental depres- 
sion usually present among this class of patients. 

The normal quantity of mucus secreted in tho drum is small, and 
prohahly disappears almost entirely hy means of evaporation, along 
with the air which ventilates the organ; but the abnormal secretions 
mentioned cannot escape in this manner, having to 6nd their way ont 
throngl) the Enstoohian tube or bo absorbed. 

Whilst healthy persons are less susceptible to, and quickly recover 
from attacks of acute catarrh of tho middle car, the disease is, in run 
down, decrepit, and cachectic subjects, mure liable to go on to cbro- 
uicity with consequent deafness. 

For an account of other important subjective symptoms occurring 
in the disease under consideration, such as noises in the ear, auto- 
pbonia, aural hallucinations, etc., the reader ii referred to the detailed 
account of the anomalies of audition treated of In Chapter XVI, 
Vertigo and various reflex phenomena occur in the course of many 
extreme cases. 

As regards the symptoms occurring among the 1,791 rases enume- 
rated above, neuralgia was experienced in DO, distressing noises in the 
ears in 430, autophonia in 207, vertigo in 138, and otalgia in 3G cases. 
Anomalies of audition, such as dysacousma, aural hallucinations, 
better hearing in a noise, etc., were very marked in $G cases, though 
present in some degree in a much larger nuniber. 

A large number of patients give but littlo heed to a inoderale amount 
of deafness, especially so long as the hearing of one ear remains fairly 
good. Persons are much more likely to apply for relief when noises 
in tho ear exist, or other subjective symptoms usually accompanying 
chronic otitis media; or they are indnced to aoek roHof when their 
ocoupatlon is interfered with by the deafness. 

Diagnosin. The diagnosis of chronic non-suppurative inflammation 

of the middle ear will not be dIfiicuU from what has already been said. 

cases of extreme deafness, however, the question will sometimes 

[arise as to whether the auditory nerve or auditory perception tract are 

involved. This question has an important bearing in the case of 
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deaf cbildren, ami baa been discnssed in that connection (Chapter 
XVill.), 

In the extreme deafness of clironic infliimmHtion with which we 
have to deal In this connecHon, where, as a general thing, the defec- 
tiveness of the hearing power has advanced gradually, the nerre 
probably suffei-s deterioration from disuse and also from age; besides, 
the percoptive centre dccliuea in power along with other mental fiinn- 
tione. So long as subjective plieiiomcnn, such aa noises in the head, 
autophnnia, etc., exist, we nmy conclude that nervons sound trmos- 
mission goes on. When tliese are no longer experienced, and the 
patient cannot hear his own voice, it unst be inferred that defective- 
ness of the inner eur exists. 

Some writers reeommead the use of a tuning fork placed, while 
vibrating, upon the teeth, vcrt^x^ glabella, or mastoid process^ in 
order to determine the transmissibility of sound irreepoctivc of the 
conductive mechanism of the middle ear; but the patient's ability to 
estimate the viilue of this exjH^riment vance greatly, Hnd it is m 
generally so good a test as that of tlie vibrating vocal chords. TheM^ 
latter, namely, produce sounds with which the patient is more familiar, 
even if not so intense or high sounding ns those of the abovo-nam< 
iuBtrument. The perceptive or auditory region of the brain, wheni 
taking cognizance of sound under difficulties of both middle ear and 
nervous transmission, cannot always differentiate between sonndi 
transmitted by means of tlie normal mechanism, though badly, and' 
those transmitted through other media. When in doubt, the patient 
usually fancies they are "felt." liuuring in some very deaf persons, 
though extremely defective in quality, seems to take place through 
the tissues of the head without the aid of the transmitting mechanism 
of the middle ear. Thus, it vraa found In a case of almost total deaf- 
ness from chrnnic middle ear inflammation, examined by Dr. O. ff. 
Burnett and the writer, that loud voice heard at a few inches from 
the car was equally distinguishable when both meatus were completely 
closed by the fiugers, the words being spoken at the back of the 
patient's head. 

So far as the treatment is concerued, in cases of extreme deafaeaa ua 
a result of chronic inflammation, differentiation is uot important, 
whilst in slight eases diagnosis in le»8 difficult. 

Prognosis. The prognosis of chronic inflammation of the middle 
ear depends upon the age, general health, and existing degree of de- 
fectiveness in the organ. This latter cannot always be determined 
by the appearance of the drum-head, since, in many cases where fixa- 
tion is irremediable by ordinary treatment, but little change in the 
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appearance of the transmitting mechanism is found. Where great 
fixation on the one hand, or extensive loss of tension of t)ie trunsmit- 
ling uieclittuisin on the other baud exists, with extreme deafness, 
buL little improvement may be expectet) from other than ^argieal 
interference. 

In hy far the greater naniher of caaes, however, the progress of the 
inflummatiou may be more or less controlled, provided the patient 
submits to proper hygienic regulations; indeed, in progressive sclero- 
sis this is a ttim q%ia non. 

Treafment. For no other ailment is relief so confidently sought 
in vain as chronic catarrhal inflammation of the middle ear; and in 
no other is there greater reluctance to accept the prognosis, go often 
made by the candid consullant, in rej^pcot to the irremediable nature 
of sclerotic trantiforniat ion of the mucous membrane, which has for 
its chief symptoms deafness^ autophonia, and noiseK in the head. 

In a very large proportion of these cases, our treatment mnst be 
directed rather to prophylaxis than cure, and, unfortunately, many 
persons, whilst greatly concerned about the ills they liare, are unwill- 
ing to take meaijiires to prevent those of the future. The very first 
stup. however, should be to remove or diminish exciting canseH to as 
great an extent as possible, bearing in mind that certain predisposing 
infiueuoee, such as heredity and constitutional taint, are more or leas 
beyond control, and that, at best, our efforts may arrest the progress 
of the trouble only. 

Kemembering the progress the disease has already made, and taking 
into account likewise the results of previous purulent proccf>ses in the 
middle ear, if any, the surgeon may avoid the opprobrium of attempt- 
ing to core by treatment a caao that (lan be alleviated only. The 
mistake is often made by resorting to measures strictly local, or, at 
fnrthest. of including the throat. 

In laying out a plan of treatment, we shall find in a very consider- 
able number of the more important cases, where there are distressing 
symptoms of autophouia, noises in the ear, and deafness to greater or 
less extent, that the consideration of mental disturbance is of the 
utmost importance. Thus, depression from worry or overwork or 
nndue excitement should be eliminated, if possible, from the causative 
influences. Methoiis of diverting the patient's mind need not be gone 
into here; the success attending the medical adviser in any particular 
case depends on his own resources in this direction. 

The condition of the mouth should not be overlooked, as it often 
is, when the naso-pharyux is examined. Carious teeth, which have 
been stopped where the pulp has been removed or is irreparably dis- 
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eased, may be the source of much danger; this ta especially linble to 
be tbu case iii run-down HubjecU. and, in conitidering the udvjsability 
of retaining hucIl teeth in the mouth for the purpose of masticating', 
the disadvantages in nearly all cases ontvcigh any poBsible benefit. 
The reader will find, however, the importance of decayed tcclli, elc, 
OS factors in the production of aural diseased fully discussed iu Chap- 
ter VII. 

The sympathetic relations of dental irritation with aoate pro( 
in the cur hare already bciui alluded to; their continuance, eren wb( 
imperceptible to the patient, may keep up aural irritation until 
trophic changes manifcBt themselres in that organ. The writer, per- 
haps, has dwelt here and elsewhere upon this subject with seeming 
prolixity, but its importance from bis point of view can scarcely be 
overestimated, and tlie success iu treatment that has often followed 
the removal of tiui:h sonrcetiof irritation hain been too manifest to him 
to admit of any doubt ati to its necessity. 

The nafto-pbarynx should come nnder treatment along with the ear 
in all ea«es, for one nannot be successfully treated without the other; 
moreover, in a certain sense, the affections of these regions are to 
some extent retro-active in their symimthctic relationship to each 
other, aiuce we mu!<t regard the area of eijiandeti mucous membrane 
at either extremity of the Enstacliian tube as separate organs ia 
name as well as in special nerve distribution. 

During the acute exacerbations which temporarily increase deafness, 
and thus bring the patient to our notice, treatment should be the 
same, tentatively at loast, as for an otitis media acuta. 

Of the more remote regions likely to affect the patient, as the 
stomach, uterus, etc., nothing need be said hero further than that 
they should not be overlonked where the case is under consideration, 
whether in council with the family medinal attendant or otherwise. 

Having suggested what the general course should be, there is hut 
little remaining to be said about treatment, inflation of the ear by 
means of Politzcr's valuable method may be of service in some cases 
for loosening up slight fixation of the mechanism aiul, perhaps, also 
in hastening the reahsorption of undue aecunmlation of semm or 
inncnfl. It should not be reported to with such frequency as to 
endanger tension of the mechanism, an accident that might occur 
where the Eustachian tube was widely oxpandcd. 

The hygienic management of chronic catarrhal iufiammation of the 
middle ear, though mentioned last, is first in importance: it should 
embrace attention to both the individual and his surrounding, namely, 
to the quality and quantity of food taken, bathing, clothing, and 
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tfxercise, and to the ventilation and heating oi habitations, etc., as 
well as to the ncissitudes of climate. All of these matters have been 
more or leas touched on elsewhere. 

In regard to surgical mvastires in casen of chronic euturrbal otitis 
media, the reader may consult Chapter XVII. 
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Subjects of secondary syphilis are liable to InTasions of a specific 
nature affecting the mucous tract of the middle-ear, and arising for 
the inoil part coucurrt-ntly with hyperemia or subacute (catarrhalo 
inflammation of tlie organ. 

Both eara are usually affected aimultaneously, though not always 
in the Kame degrea. Among none of the cases coming under the 
anthor's observation has either ear altogether escaped. 

Objective Symptoms. The visible anatomical appearances of the 
ear are not particularly characteristic, and are by no means com- 
meosuiaie with the gravity of the trouble. The inner end of the ex- 
ternal auditory canal is often euoicwbat hyperaimic; the epidermis of 
Uiis region, and at the drum-heaJ, may exfoliate, the membrane 
having a thickened, opaque, and lustrelestj appearance. Sometimes 
where the Eustucliinu tubes are closed, in consequence of inflam- 
mation at either their pharyngeal or tympanic orifices, the drum- 
head will be retracted, and conscqticutly more byperseuiic than other- 
wise. Usually the tympanum contains uo fluid, as the writer has 
found by performing paracentesis. 

Subjective Symptoms and Course. The invasion is characteristic, 
being usually sudiUn and the deafness fibsolute. 

In one case, the invasion was so rapid that, although hearing was good 
in one ear at night on going to bed, when the patient awoke the fol- 
lowing morning it was entirely gone. The other ear hud two years 
previously income deuf with even greater suddenness. The patient 
experienced a detonation, which he compared to a pistol 8hot, and 
vertigo and vomiting immetliately proeeding both attafiks. 

Pain is seldom experienced, though in some instances otalgia, 
due to reflected irritation, as from defective teeth, occurs. The 
autu|dionia and noises in the car arc very often almost unbearable. 
The following case presents some of the characteristic symj'toms of 
the disease'!: 

Patient, a male, 31 years of age. with the history of constitutional 
syphilis, contracted some six months before. Fifty days before being 
seen by the author, he had suddenly become very deaf, and at the 
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8ttme time vas much afflicted with froutal headache aud vertigo. No 
deafness had been noticed previous) to tliis attack. Both cars sevnied 
to be siniitariy affected as regards ihu deafueiw. 

PatieuL has paititi in back of head, extending to ueck and ears. 
There is decided ua8o-phar.viigi;al catarrh. Many of his teeth are 
carious. The penpral condition of the patient was fair, however, 
under the circuinstances. The inner end« or oxtremltiea of both 
meatutj are hypentmic. The drum-heads art not thickened in ap- 
pearance, bnt hrtTo a hnnnd tispect. Extending t'l the dermoid layer 
of hoth membranes from tlie DH*atiiB, is the game moderately hyper- 
Kmic condition chamctertzing the latter. Tht-> hypera;mia is more 
marked about tlie »]iort prctieivt>es. and it extends down along the 
malleus handles. The mombranes were furthermore retnicted, espe- 
cially the right one. Mucli tinnitusaurium existed. Patient cannot 
uuderstuiid anything, even when ftliouttHj. Intensely ioud tones of 
high or low pilch are heard, and iMisl heard when in n noise, lie can 
hear hii< own voice, ami can i^ini^ in tune. TiBsue-conduction exiats 
f4)r the tuning-fork when placwJ on the skull. 

Under a treatment of iodide uf potaiwiuni, together with inunctions 
of mercurial oiiiimcnt, followed later by the mixed treatment inter- 
nally, the hearing improved so nuich that lotid voices could be heard 
and oudentood in tire right ear at a diiftanco of six feet ur mure. 

Ont of 118 cases of syphilis atfcoting the ear, seen by the writer, 
8C cases occurred in connection with otitis modia (catarrhalis) chron- 
ica, and a cases in acute non-suppurative intlammation uf the middle 
ear. 

The accompanying vertigo and noises in the ear woald seem to bal 
due to pressure upon the fenestra uvalis or rotunda from the drnm. 
To what extent the inner oar itself may be directly affect<Ml in these 
cases cannot be discuiuied iu this connection. The writer surmides,,^ 
however, tliat nervous irritation, trutismitted from the middle ear, 
may account fur some of the phenomena, without supposing that in- 
flunmation of the auditory nerve exists. 

Pathology. It may be surmised that, in the more severe e-ases,, 
granuloma, or circumscribed, round-cell iuliltration takes place 
withiu the tympanum; that the invasion is rapid, and that the cou* 
dnctive apparatns is tlius prevented from performing its movements, 
owing to the ]]urticu1ar manner of fixatinn that occui'S. A more or 
less rapid depngition of lymph probably takes place iu all of these 
cases, cansing almost instantaneous or greatly increased deafness from 
fixation of the ossicles. 

Diagnotis, In the more pronounced cases this is not difficult, thongh 
sometimes syphilitic infection is denied, in which event conQrmatorj 
evidence may be found on making a physical examination of the pa- 
tient. From his own experience, the writer believes that specific 
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invasions of tlie ear milder than those described above frequently occur, 
since we have hitherto only had attention directed to cases where 
deafness has been total, or almost so. 

Prognosis. In the more grave eases, very little improvement usually 
occurs from treatment; but when seen early, the less severe cases are 
more or less remediable. In all cases where syphilis complicates 
middle ear inflammation, the prognosis may be said to be, in con- 
sequence, less favorable. 

Treatment. No local treatment is indicated beyond the moderate 
inQation of the drums by Politzer's method. Constitutional measures 
should embrace remedies known to be of service in secondary syphilis, 
viz., mercury, and iodide of potassium. The biniodide in small 
doses of ^j^ofagrain^ has been found beneficial, given four times a 
day. The writer does not believe that the excessively large doses of 
iodide of potassium sometimes given are always judicious; from 
three to five grains of the iodide, given in connection with jV of a 
grain, or even less, of the bichloride of mercury, has been attended 
with satisfactory results in his experience. It must not be forgotten 
that the patient, in these cases, is suffering from infiammation of the 
middle ear. modified by the syphilitic dyscrasia, nor that it is also itn- 
portant to attend to any existing oral or naso-pharyngeal irritation 
that may be present. 
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This form of inftamniation of the middle ear is one affecting the 
mucoui^ anil Bubiuucous Ittiing of this region and which ie atttiiided 
^y the formation of pus. It is ushered in Kimilarly to acute non-^np- 
purativo irifiamTnation of this region, and may prove to he of as brief 
■duration as that process. Tlins, in the Ix-ginning, espeotally where 
the atrium is alone or chiefly affected, the trouble is often never 
brought to the otologist's attention ; indeed, tmleae there ia mnch 
pain or pronounced deafness, is not always alwaye considered impor- 
tant enough to consult the family phyejcian concerning it. This af- 
fection may, furthermore resemble the acute otitis media, inAsronch 
vta it frequently oomes and goes, again and again, as the causatiTe iu- 
ilncitcc3 appear and disappear, before it is thuiiglit to be serious 
enough to require medical aid. It is, in fact, too often regarded as 
an "earache only." which should be left to nature to get well! Sup- 
pnnitire iiiflaniniatioii, however, in many iimtancet^ commences in a 
aevoreform, involving the mucuu»anU jiuriosteal layer ; and it is by no 
niOAUs always limited to that purtioii of the organ most easily seen, 
namely thn meinbrana vihrani^, and thv atrium nf the tympununi, 
■which lies immediately beyond the former, but the attic of the tym- 
panum, the antrum, mastoid, anil neighboring cellules will often also 
be found affected. luHammationof the periosteum, so often present, 
constitutes the chief feature of intciT^t in these c«ses, since it 
underlies the entire mucous tract of the ear and, extending out- 
wardly, envelopes tlte external auditory canal and pori-auricular 
surface of the temporal liont*. The iwrioateum, when inHamed, may 
deprive a large area of oi^scous tissue of its source of nutrition, and 
the importance of the case, therefore, bears a direct relation to Che 
gravity of the invasion and the patient's power of resistance. 
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Etiology, In coDsiileriug tho etiology of the purulent form of acate 
inflamniation of the midtlleear, it should be kept in mind that the 
initial pathological phunomurm arc similar to or Identical vith those 
of the aciit« iion-t^nppumtiv<^ afTcctioii already nutict^d. It is of fre- 
quent occurrence in the first weeks of infancy. Tha« among 628 
cases of acutfi purulent inflammation of which records wore ma<Ie by 
Ijie author, were twenty-eight under one year of age, as followH : 
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In a large proportion of children under ten years of age a general 
ivflammatory condition of the upper air-tract is especially notable. 
Thcdineaiie la tfomctimei* accompanied by gaatric disturbance, rhinitiii, 

rache and fever showing a tendency to periodicity. Such a oondi> 
tioQ in yonng children, who are nnahle to describe their symptoms 
intcUtgeotly. is frequently termed "malarious,*' tho advent ot an 
aural discharge first disclosing the nature of the affection. 

Tnbh showing age and sex in 688 cases of acute purulent otitis 

madia. 



Under 1 jMir of age, aa giv«n above. 

Bf iwevii 1 uuU 3 jrfan 

Bftween 2 and 3 yean . 

BelweeD 8 und 4*y*^n - ■ 

Betwetf n 4 and 5 years. 

Between 5 and lOveun 

Between 10 un-l 26 yeani 

BelwtHJn 20 nnd 30 yrani 

Between 30 and 40 yeani 

Between 40 and Mt yean 

B4>tw<>eo riO and 50 yeara 

Bt-lwfeen 60 and 70 year* 

Between 70 and 80 yeare 

Ov«r 90 years 

Total , 
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Manjr of tlio caumtivt infiutnees giving rise to this troable are» it 
will be seen, similar to thoine deHcritx^d in coniiecLion with ai:uto non> 
pnralont otitis media; prominont among thes© were syphilis, »cHrlH- 
tina and rnboola, maltreatment oC various kindii and traumatiam, 
exposure, and sea-bathing. The latter was among the most frf^quetit 
of tlio autivu cauHative influencert in thu above rtrcordod cases, iiiuob in 
nearly a sixth part of tho total number of these patients the dii 
had hoen pro(Jiicod by Bpnrting in the Rca. Among predispoali 
causes and conditions present, irritation from dentition, die 
teeth, catarrhal states of the uaso-pharyux. enlarged tonsiU. etc., 
existed in at least half the number ; conditions to be borne in mind 
in trcutmcnt. 

Space will not permit a more detailed account of the causative in- 
fluences in acute punilent inflammation of the middle ear; fur fur> 
ther data the reader may consult the author'A jiaptr on "Tho Diag- 
nosis and Treatment ot Acute and Chronic Purulent Inflammatiott of 
the Middle £ar Truct and their Cumplicatiuue/' read U^fore tbaj 
American Otological Society, .^uly siOth, 186G,' in which will be foum 
tabulated lista of active ami predisposing causes, symptoms, etc. 

Too much stress cannot be laid on the injurious effects in mftny in- 
Etanccs prodnced by sea-bathing, Kussian, Turkish and other bathn, 
and to the entrance of fluids propelled along the Euetachiun tube ii 
sea-bathing or from the use of the uaaal douche. It hap{>enB rei 
often that the attio only is affected from these causei. Thia 
readily Ihi understood when it is kept in mind that the tympanic ori-' 
ficc of the Kutttttchian tuln! openx by a free »weep into the uttic as well 
as into the atrium, and that fluids trorersing the canal with consider- 
able momentum would fuUow the upward sweep of the tympanic em- 
brasure rather than gravitate downward. Moreover the pretteuco of 
irritating fluids seems to be much better borne in the lower than iu 
tho upper part of the tymjwnuni. 

Objeetivf Sjftnptnmn. Il will generally be found on examining the 
oar at the beginning that the membrana floocida is red. the vasrnlar 
targeaoence extending above on to tho external auditory canal, and 
P«rh»|M downward about the short process of the malleus. In favor- 
able cases, a r^rcssive stage may begin at thii; time, but fre<iucDtlj 
the inflammation extends from the attic along beneath the mai 
tympanicus of the auditory ptute, and !» attended with effusion 
serum or blood; this raises up the membrana flaccidaand theadjoc«i 
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iBt6gDiBeu( of the extornol aaditory caual, yrhidh is quite loosely 
attached to tlio oiitor surrace uf tbe auditory plale. Iq some instances 
th(j bulging out uf tUe^ parts i» sutBcicnt to form a aac, which en- 
tirely conceala the membrana tympuni. or may eren entirely fill tha 
canal and prejscnt at the hinieri a^ a purplish tumor. It would seem 
that, in some instances, ruptore of hlood -vessel*! helonging to the 
tympanic plexus takes place, giving rise to the sudden extravasation 
of a large ainoiint of sanguineous fluid. Thu tumur thiu formed 
does not always communicate with thu allie at liratj althungh later 
on it may do so. 

Thn appearance of the drum-heail to the inexperienced obMrver 
often gi?e» but an inai)er|iiHle idea of the gravity of the case, yet in 
the more severe ca^es some breaking down of the membrana ribmns 
ocenrs, more than one perforation frequently resulting. 

Subjective iSffmptotns and Course. Infants, who aro especially sub- 
ject to FL-flcx aud va^o-niotor cur disturbances during dentition, head 
catarrh, and gastric derangements, ofton give fewer pathognomunic 
indicationH than older perwrna. A discharge from the ear, even with 
peri-auricular swelling, may thus take place without any observable pre- 
monitory Rymptoms, and quite often spontaneoue recovery follows so 
promptly that an incru^ttation of muco-pns in the concha of the 
alTuctvd car, or a stain upon th« liaeu, constitutes tlie only evidence 
of ita occurrence. 

Infants are, of course, unable to make known in an intelligible 
manner tho distress exporionr?e<i from [Ipiifness anil antnphonia, and 
the fretfninesd consequent upon aural inHainmatiou maybeatlribnted 
to teething or other causes; it may often be inferred, however, that 
suffering from thc^e phenomena or from paiu is exporicncod when 
the ohild cries and puts the hand significantly up to tlieear. The 
exhaustion resulliiig from worry and pain is sometimes very great, 
and may divert attention from the actual seat of disease to the brain 
itself, which, indeed, in these cases is only too liable to become 
affected by extension of the aural trouble. In older persons inHam- 
mation of the atrium of tho tympanum is usually a much more pain- 
ful affection, the subjective phenomeun contributing to the di^tre^, 
though tho extent of these depends on the senaitiveuesa of the pa- 
tient — very grave trouble not infre<|uently escaping detection, from 
absence of suffering. Rupturf of thr membrana vihranst as a result 
of disintegration, or the pressure of secretions, or from both causes 
combined, may take place in a few hours or after several days— pain 
becoming less or ceasing altogether. The subjective symptoms, how- 
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ever, do iiol alwnyt) disappear with the sutiBidence of pain; they may 
even b(!i;onie immi unendurable. 

But innamnmtion in many ingtanoes does not go on to perforation 
of tlie dmm-head, altbongh HUppuration may take place. 

There is always some dea(ne86 and aiitophoiiia in pwrnlent infirm- 
mation of the tympanum; when the attic alone is affected there is 
less than when the atrium is the principal sent of the trouble, since 
the '0 is usually loss interference with exeursire niorcmenu of the 
membniua vihrans. Any inflammatiou of the drum, h()weTer, is 
liable to give rise to abnormal trausmistiion of sound, which if hearrj 
loudly is yet wanting in distinctness. If great tension of the traii«- 
mitting mec^hiinism exists, low tones, as tlie rumbling of loaded trucks 
or horse cars, are heard as high ones, and sometimes give rise to pain- 
ful seneatione. 

These phenomena pertain to derangements of the middle ear^ and 
do not resemble disturbances of the physiological function of the 
auditory nerve. Wheii the nerve is impaired by extension of inflaai* 
mation to its terniiuul filaments from the middle ear, or by pachy- 
meningitis, there is diminished perception of sound impressions, 
wliil^t disturbances (central) at iU origin in lepto-meningiti$, and 
^lerhaps in nervous exhaustion^ give rise to dysacousmn or cerebral 
livpoffesthcsia (painful hearing) and vertiginous phenomena. 

Puiu in a large number of instances Is generally ili>>treft)iing in the 
extreme. Tins, however, is by no means always a reliable symptom, 
since its manifeHtjttiou depends on the physical susc-eptibility of the 
individual; the fortitude and apathy nf both children and adults often 
being in this regard quite remarkable, and unless duly taken into 
account may lead us to underrate the gravity of the case. Sensitive 
and ueuropivthic persona, on the contrary, suffer greatly from com- 
paratively slight cauiiea. Intense pain may accompany either inter- 
nal or external periosteal iuflaiumatiun, and when these co-tixit)t the 
suffering is no Icjm than in pachymeningitis, frum which dilTerentia- 
tion is diflicult, if not impossible. 

Simple Injiammatum of the Atrium may extend itsslf no further, 
}uit so soon as the attJc takes on intlainmatiou the process is nearly 
always propagitkHl inwardly to the antrum and cellules, and to a 
greater or less extent outwardly along the canal, over the cortex of 
the mastoid and periauricular region geiiei-ally. The symptoms are, 
of course, much more pronounced wlien both interior and exterior 
parts are affected at the same time, and the co-existence of periosteal 
inflammation of the mastoid cellules and cortex is almost certain to 
eventually cause caries of the bone. luHammation is liable to extend 
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itself from tho tyrapanum in this manner in nearly all cases, but the 
attendant symptoms and course o( the di6ca»c depend jE^'oatly on the 
iige iiud couditiou of the patient: Id other worde, its slight or severe 
phtutes ure due tu cunfttitutional inQucnceg. 

Iiijiaminafion of the Attic may develop consecutively to inflamma- 
tion of the atrium, and. of cour8e, both may be affected simultane- 
ously. Inflammation of the attic, whether direct or by extension 
from the atrium, may, when the outlets therefrom remain free, pursue 
a favorable course without extemling further; most frequently, how- 
ever, the trouble extends not ouly outwardly, U6 alreudy described, 
but owing tu tlie swelling that takes place, the outlets into the 
KuHtachian tube and atrium become obstructed, and i>eut*up secre- 
tions greatly aggravate the case. The mastoid antrum and cellules 
become involved, and pain is, for the most pjirt, severe. 

In inflammation of the atrium, as has been remarked, tho drnm- 
bead, nnless greatly thickened by former inflammatory processes, 
generally gives way to slight pressure, and relief is immediate and 
complete. When the attic is involved, however, tho secretions are 
much more liable to be retained, ant) su fTering may thus increase from 
hour to hour, and day to day, unlcits liberat^ul by an operation. 

Periofititis interna st externa. By this is to he understood an 
extension of the inflammation of the periosteum of the middle ear 
inwardly to the deeper i>arts of (he middle car tract, and outM*ardly 
to the walls of the exteriml auditory canal, the miuitoid cortex, and 
even to the entire circumauricular region. Sometimes the process 
extends mainly in one direction only; thus, when (he antrum, mas- 
toid, aud a.ljacent cellules are affected, we have to ileal with ppriusiitis 
interna; when the walls of the external auditory canal and outer 
surface of the temporal bone are the seat of the trouble, it is described 
%a perio8til{)< externa. 

The region affected in periostitis interna is a much mure- im()ortant 
one than that ordinarily invaded during the progress of jieriostitie 
externa. Thus the extensive mucons tract of the middle ear consti* 
tntcs H large interosseous cavern, separated from tho dura mater by 
a tliln plate of bono only. Ketween the walls of this cavity and the 
brain, numerous nerves, blood-vessels, and lymphatics anadtoraoec, by 
means of which the suppurative process may readily pass from one 
region to the other. 

Periostitis externa may develop where the middle ear has not been 
eeriousty affected: the periosteal corles may thus bi'come intensely 
inflamed without implication of the mastoid cellules. Of this, how- 
ever, more will be said later on. , 
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Death occurs in infancy probably from RUppurativc phlebitis or 
]>aoh>'nicuiugitis, consequent on inflammHtion of the car, much of toner 
than is suapecteU, oven when caries of the boue or pent up secretiona 
Goiihl not be iletected. The frefjuem-y of the presence of tliickened 
dura mater over the togmen on post mortpni is notable, and, doubt- 
less, many obscure cases of deaf mutifim owe their origin to unen^j 
pectcd injury of the auditory nerve in this manner. 



THE OCCritRBNCE OP ftRAVK CAKBR OP ACt'TB PUKULEKT 
INFLAUKATIUK OF TilU MIDDLE EAR. 

The importance of certain grave cases of acute jmrulent inflam- 
mation of the middle ear is thought to be of snHicient interest to 
demand a sejmratp consideration, an the deep tL-^sues of the neck on 
the one hand, ami the cranial cavity, through sympathy or extension 
via blood vessels or lymphatics, on the other hand, are more liable to 
be involved. 

In acute indammatiou of the attic, unless a regrosstre course 
established, the secretions are liable to become imprisoned by cliMure 
of tho oulletfi; this, together wiLli the extension nf periosteal inflam-^ 
mution out»vardly along the roof of the mJjarenl canal, ia attended* 
l)y infiltration or suppuration; the membrana tlacc^ida and adjacent 
tnteguuicnt become red and tnmelicd, and iu the more severe case^ 
their detachment from the tympanic ring and auditory plate tnk< 
place. The secretions now seek an outlet from thu attic in this 
diroclion, dii^lending thu tnnior more and mure. There is not the 
tendency to rupture of the sac thus formed as when the ]<twer portion 
of the drnm-heail i« di>>tended, since the former U not only much 
thicker, but being loosely attached permits secretions to easily bur- 
row underneath. The liberated secretions now dissect their way out, 
Grst along the osseous walU of the canal and then along ovttr the 
temporal boue in various directions, most frcqueutty, however, po»- 
teriorly. In this manner the formation of what is known as a 
Diiiserthnj TifiuiiftHn-Mfistind AhKCPnn takes place. 

Sometimes along witli the apreading p<?rioatitia externa, the subcu- 
taneons connective tissue breaks down extensively, and an enorroons 
perianricular abscess is formed, limited only by the temporal fasoii 
in other instances again the abscess in limited to the region 
the membrana flaccida, or to the mastoid process. These disiiecting 
abscesses, in the writer's own experience, occur most frequently 
iu young chcldreu, as would be exjiected when the loose attachment 
of the drum-head to the auditory plate at this age is couf^idered. In 




such cases the canal and periauricular rej|;ion sometimes swell up 
rapidly, and subside again aa qnicklvr witbuut abscess fortnatiou. lu 
the sdnlt where rhinitii^ sicca precedes the aunil trouble, the mucuus 
membmne of tbe middle ear tract takes ou similur action, the retained 
secretions being extremely fetid. There is a tendency to chronicity 
in these cases, without much paiu. 

It is well to remember that in some cases of dissecting tympano- 
mastoid abscess the larger vessels of the mallear plexus, as it would 
seem, urc ruptnrwl, and a sanguineoiis cyat is formed by separation of 
the dermic Itiyer fiYim the ilruni-hfsd and luljuccnt walls cif the canal. 
Theae tumors vai7 in size from a «niall bleb to that of a satr Piitirt'ly 
filling the extemal anditory canal and prevcnliug any inspection of 
deeper parts. 

Sometimes, after evacuation of the tumor, the integumentary walls 
of the canal collapse in cousequeuce of their separation from the 
upper portion of the tympanic ring. In young cbildreu, owing to 
the greater flaccidity of tho parts, detachment of the entire membra- 
nous wall from the tymi>anic ring may take place, as shown by the 
laxity of the canal and gurgling of secrctiona at its inner end on 
traction upon the auricle. In these cases there will usnally he found 
caries of the tympauic walls and, in some instances, ulceration of the 
canal. 

With periostitis externa, there is nsunlly more or less asymmetrical 
prominence of the auricle on the affected side. 

These dissecting tympano-mastoid abscesses usually, but not invari- 
ably, burrow along the superior- posterior wall of the external auditory 
canal; not unfrequently, however, they follow the superior-anterior 
wall. In the firiit named, purulent matter ittgeuerully found to finally 
make its apiwarauce over the mastoid process; in the latter, above or 
in frout of the auricle. Sometimos the entire peri-auricnhir region is 
involved, and in tho more severe cases pus will burrow from the 
mastoid region posteriorly beneath the deep fascia of the neck as 
far as the median tine of the occiput and even beyond, or downwards 
beneath the sterno-moatoid muscle and along the fascial layers under- 
neath the trachea. 

The pointing of a tympano-mastoid abscess may take place, further- 
more, on the superior or posterior wall of the external auditory canal 
near the tympanum in some eases, even when at the same time 
bulging occurs at some point about the auricle. 

Teat-like outlets, in muuy instances, sooner or later form iu the 
drum-head, especially if the orifice be lu the menibrana flaccida. This 
prooees generally marks the beginning of a distinctly farorable change 
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ID the coarae of the dideose, and, in the more hualihy subjects, recorery 
is from this time on usually rapid. 

Discharge from the tympanum not infroqticutly finds aD outlet at 
some point near the drnm-head, wbereadisseotiDg abscoM has opened 
on the posterior wall of tbo external auditory eanal; tbe teat-like 
form of such openings is not bo well marked hh those ju«t described. 
Thcjie uiutises are liable to be nonfnundcd with thuHe which furni.ih 
an outlet from the mastoid cellules in this locality, but the Utter aro 
usually associated with Fungoi([tie8 and caries of the bune. 

Secretions from the tympanum may lat«r on^ when suppurntioa has- 
taken placu in the mastoid, aUo escape by passing into the mastoid 
antrum, thence through the diseased cellular structure, and ou oat 
through a sinus in the cortex. 

The unfavorable progress of these oaaes occnrring in broken-dovm 
subjects is shown in the following: 

A female, aj^ed 30. came for the relief of acute purulent inflamma- 
tion of the middle oar tract. There was nausea and vomiting; deep- 
aeated pain in the maiitoid. occiput, and vertex. She was a liroken- 
down subject living under very bad hygienic conditions. Examination 
showed extensive det^ichment and bulging of the flaccid membrane 
and adjacent walls of the canal. The pent-i:p secretions caused great 
tension of the jiart.s and gave rise to the symptom!* meutioned. The 

5 undent matter wjw liberated id the seat of liulging, securing ample 
rainugc und relief; ui; the distehargt- le^^ned, a teat-like formation 
apt>eiire<t, and recovery followed iu two months. 

Mrs. li. came to the infirmary sutTering from the results of fonr 
miscarriagpfl and the exsanguination from hemorrhage following a 
recent abortion. There was a dissecting tyiiiimno-nia^toid abscess and 
difficult drainugc, CDUseeutive to acute purulent inflammation of the 
mi<ld!« ear tract., IJaries of the auditorv plate and posterior wall of 
tbe external iniditcrv canal, with protruding fongositiea from a sinus 
in the latter existed. Notwithstanding re^ieated and free incisions 
into the sac, and removal of Che presenting fungositiee, recovery 
was mneb protracted. 

Dittffnosis. The management of a case of acute inflammation of 
the middle ear, especially in cliildren, in onler tn arrive at a correct 
diagnosis and successfnily treat the patient, will require both patience 
and skill. When a ease of this kind isencountere<l, the sutfering and 
nervousness of the child will generally interfere very much with the 
examination; and when the dumestic establishment is anxious and 
worried fronn syntpathy and vigilutit nursing, their assistance ie gene- 
rally a hindrance rather than an aid. Under these circumstauoes, it 
will be often necessary to bring onler out of chaos before attempting' 
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to make an examination. A little firmnees, however, unci the service 
of A calm attendant, are usually sufficient to accomplish this, and 
IraiKjuillizc the patient. Paring the temporary Inll which may cou- 
lidciUly be t;xpectcJ. and while the patient is firmly held in the atten- 
dant's lap, the required examination can be made. 

Whilst, ns a rule, the diagnosis iu adults ie not difficttU. in alarmed 
and struggling children it ia not by avy means an va»y matter 
always; the canal may be naturally narrow, tlie swelling and secre- 
tions obscuring the parts. Co-existing exudative dermatitis of the 
iuDcr end of the canal and the outer layer of the dmm-head h liable 
to conceal the )>art8, and thus mislead the inexperienced observer. 
Undenieath this exudation, the removal of which is painful and dif- 
ficult, the dermic layer of the drum-heud m seen to be dark red, and 
even pnrpliph in color; later on, it becomes necrotic, and finally ex- 
foliates. The whitish and somewhat inspissated exudative matter, 
which sometimes completely fills the inner end of the canal, has been 
(aken for " diphtheria " of the ear by some authors. 

The gravity of these cases is not alwaye to be determine*! by the 
pain experieuced or the appearance of the fundus; nor can a differ- 
ential diagnosis be made iu every case at first. 

Pain is often not marked, even though the attic be involved and 
periostitis externa present; its existence or non-existence is, there- 
fore^ OS has been before alluded to, often a question of temperament, 
and indicating rather the degree of tolerance of sufferiug thau the 
extent of the disease. 

The penl-np secretions in the attic usually, however, give rise to 
very great and persistent paiu, and t-welUng ami lunderuess are ex- 
perience*! about the peri-auricular region. 

A diagnosis regarding the seat of the disease is ma^t important, 
since some cases arc so simple that scarcely any other treatment is 
required than rest, cleanliness, and atteniiou to hygienic niefc-urea; 
whilst, on the other liaud, others are to be included among the more 
grave affections met with iu practice, in»smtich as, if let alone, they 
may, by extension, involve deeper lying structuri-s. The appearances 
of the drum-head afford a useful guide: where the atrium and tnem- 
hrana vibrans are the principal seat of inflammation, the latter is more 
or less red, and sometimes bulging. In severe cases, as already stated, 
there is often necrosis of the dermic layer, which then has a dead, 
ashy hue; sometimes this desquamates, leaving a purplish surface 
more or less rugous in look. But where the attic is also affected, or 
the disease is mostly confined to this region, the meuibrana vtbrans 
may exhibit scarcely any of the above conditions. On careful exami- 
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nation of the parts, howrvpr, under gotKl illuniiniition, tho menibrana 
fltttnidu and adJMoent walls of the canal will lie found reddenpd, nod 
the mnllpftr plexus of bloo<l-Tessels more or less engorged. 

When spontaneOHs perforation occars later on in theae cases ol 
Httie inflnfrtnuitioiL, tLc oporiing will lie found, as a rule, in ttic meni- 
brana lluircidu. liuviug the appearance uf a nipple, through which 
perhaps a amall drop of pus may be observed to ooze. The nipple- 
like outlet from the attic through the mcmbrana flactnda should not, 
be raistalcen for a p{>!y|»old growth, tliough a |Hilypns niay siibee- 
quently develop from the mucous membiane and present through this 
opening. The oppenranoe of the drumhead is not always pathogno- 
monic, even in the earlier stages of suppurative tntlaniniation. 
Though it be found bulging, and its surface more or less red, we-j 
are not sure that reabsorptiou may not take place: and. on the 
contrary, what if seemingly a mild attack, witliout distention, may, 
in a few hotirK, rnatiife»it il>i nature hy a copious discharge from the 
ear. Where the drum-head if* thickened by previous iuHammatioT), 
it does not yield so readily to pent-up gocretions. 

Pachymeningitis and cerebral abscesg are often excee<iingly dif- 
ficult of diagnosis when occurring in connection with inUainmation 
of the middle car. Deep-seated, intense pain in the bead, for atinie 
continual and then, perhaps, interniittent for a day or more, and always 
increased on bending the head forward, may, in the absence of severe 
symptoms in the ear itself or about the mastoidea^ be regarded as 
pathogTioraonic. Yet the fact remains that the pains of aural inflam- 
mation, if present, cannot always be differentiated from the above. 
Severe lieadache, vertigo, staggering, vaso-motor disturbances, as 
flusliing, bilateral or unilateral sweating about the head, etc., aro 
familijir symptoms in severe ani-al disease, even where a favorable 
result may he contidontly expected. Prodromic symptoms by menna 
of which the fatal termiuatioti of any particular case can be foretold 
arc generally waTiting. We are thus unable to distinguish the pain of 
meningeal irritation and neuralgic headache from tlie pains of peri- 
osteal inflammation of the ear. 

A case, occurring in the writer's experience, of acute purulent in- 
flammation of the middle ear tra<^t, in a rtin-dnwn female subject 
with marked neuropathic symptoms, occasioned apprehensions of the 
existence of pachymeningitis, and an eminent consultant was inclined 
to the opinion that the symptoms pointed to tubercular meningitis. 
Recovery, however, took place, and a review of the case seemed to 
justify the diagDoeis of lepto-mcningitis. 





Usually when tlie more pronounced and reoo^izable Bymptoms of 
pachymoningitis ant) cerebral abscess maniTcst theniRclvcs, us cotrvuU 
8ion8,p aralysis of some of the cranial nerves, coma or semi-coma, 
etc., the case has already passed beyoud relief by surgical treatment 
directed to the ear. 

Threntened brain trouble, so-culled, is too uncertain a condition 
upon which to base a precautionary operation of opening up the 
cellules of tT^e mastoid through it« cortex, even were relief to be 
obtained by Kuch nieuns. 

The did of the ophthalmoscope has been invoke<l in determining 
the occnrrence of optic neuritis or choked (congested) disk in con- 
nection with piwhymeningitis dac to ear disease, but this condition, 
when recognized, can, it would eocm, but add another symptom to 
others, eufCeiently convincing aud already present 

The intermittent paint* accompanying intermittent maittoid abscess 
are often severe enough to give rise to apprehensions, and are consid- 
ereil by some authorities as an indicatiiMi for trephining the mastoid; 
*n the writer's own experience, however, they have not been found 
fligni Scant of special danger. 

It would seem that the pains attending a descending neuritis of the 
facial nerve in its passage through the mastoid might be misleading; 
the author baa seen cases of this kind wtcompanying acuto inflam- 
mation of the drum of the ear where the cellules of thL> mastoid were 
apparently not involved. 

The appearance of the external auditory c*nal when the track of a 
tympano- mastoid abficess is manifested upon its postenoi- or superior 
wall by a bulging, purplish sac, may bo mistaicen for a polypoid 
growth, and when fuugosttics make their appearance after the sac 
ruptures or has buen 0{>ened, the resemblance is, indeed, mitik-adiug. 
Fungosities, however, are seldom abundant unless the inner wall of 
the canal is carious, or where there is a sinus communicating with the 
mastoid cellules. 

A dissecting abscess may reach the meatus extemus, resembling 
the swelling caused by fnruucular or diffuse inflammation, either of 
which may close the lumen. 

Inflammation of the subcutaneous tissue or erysipelas sometimes 
extends into the external auditory canal from without, but docs not 
URuaily give rise to periostitis externa; when occurring along with in- 
flammation of the middle-ear tract a diagnosis is not so easily made. 

The following case is instructive in connection with the question of 
diagnosis: 

AchU Purulent Infiammation of the Tympanic Attic and Mastoid 
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Atitrum rauitd by Ifif unf uf (he Xoftai Dnuch* for the HeJi/^r of Ttki- 
niiia Sicai. Pachymeninffiiis. Cerebral Congfilion, Death,' 

The pAtient. 38 years of age, was emplnyeil as a raitroad clerk. 
He waa a Blronf;-looking peraon who bad fed a rather expowd oatdoor 
life. 

For the relief of long-standing inppuratire rhinitu he hma occa- 
Btonally employed the nasal douche, using a solution of salt in wumi 
water. Thin practice has been followed a nnmber of times br pain 
in both eari. Five weekii ago. after osing the douche he immediately 
experienced pain in the right ear, which lasted all day. and a few 
mornings later he was swakene<l by its severity. From this tim^e on 
the pains were severe, and in n few days a muco-aangiiinnlent dia- 
charge appeared, soon succeetled by a copious flow of inuco-pumleot 
matter. Although HufTering greatly, for tbrco weeks he kept on at 
his outdoor work, hoping that the ear would get well without treat- 
ment^ but, the pain Docoming unbearable, he finally consulted bia 
family physician. He was advi^d to remain indoors, and given 
morpiuDc freely, but the pains increased. The hypodermic nae of 
n<orphinc was now resorted to, and during the two wpeks he re- 
mained under treatment at homo the ear was constantly poulticed 
and syringed three or four times a day with carbolic wlutioit, three 
drops of the acid to the ounc<^ of vator. The physician and his 
friends, being convinced that he wns daily getting worse, decided lo 
bring him to New York. 

Examination at the New York Eve and Kar Infirmar)', Ortoher 
Otb, 1882. The patient woi evidently futigucU by the journey of 75 
miles on the rails. He had the appearance of having suffered 
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greatly; was anxious and depressed, rsually of a ntddy complexion, 
his face was now pale and the malar eminences flushed. The eyes 
were dull. The skin was humid, and he was closely wrapped in heavy 
clothing, though the day was not cold, lie said he felt completely 
worn out from loss of sleep and the intense snlTering be bad expen- 
onced for five weeks. From being courageous he had become exceed- 
ing neuropathic and timid, and was si>eciulty nervous when his eiir 
was examined. Lar^'ngoscopic exainiualioii coalirnied the exisKenoe 
of oz«na. The teeth and gums were healthy. The app«*arancc of 
the left drum-head showed that chronic inflammation had I»ug been 
prt'Hcnt. 

The right ^affected) ear on examination showed the following: The 
external auditory canal was large; its inner end was red and consid- 
erably swollen; near the drnm-head was a collection of dark greenish, 
thick' pus.' The drum-head was red, the membranu flaceida Heshy 
looking and bulging. In front of the abort jtroeefts of the mallcns is 
a HUM of poutiug granulation tissue, tilting a iierfoiatiou, in the 
mntre of whirb ie u smalt pulsating light reflex. Tlic mastoid procoss 
11 not red or swollen, nor tctider to the touch. Thtirir is intense hemi- 
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> This dark-greeniih purulent nutter the author boa found fretioentty in 
the sobjecu of ouena — the suppurative actiuu in Che middle ear tract reaem- 
btlag that in the naso-pharjrnx. 
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crania on the affected side — localized point* of teudoniees over the 
temple and nnpe of neck, lleartng: ordinnry voice in the right ear. 

The attic mpnibriino cUwred up under treatnit^iii; the mcuibraua 
ribrans, at do time after being Been much affectui, vvkn iueitw>d freely 
an<l the atrium wa.x found almost normal — a little mucus only escap- 
ing. ValMtlFan experiment siioned that the passage from the throat 
tu the drum woe free throughout. The perforation in the niombrans 
flaccida healed on ceagation of the djiichargc, and (he patient steadily 
improved, but up to the time of bis departure fur home Ibc hemi- 
crania continued off and on. 

The subsequent history and report of poet-mortem, obtained from 
his pbveician, wa« to the effect that, after his return homo, on 
NoTemoer l$t, the periodical attacks of frontal and vertex pain 
became more fre^nent and rieverc, without any dincbarge from the 
ear, and, coma Bujiervening, the patient died on Notember I5lh. 
Upon poBt-moriem examinuliou the meninges and veins of cortex 
were found to be markedly congested. The temporal bone was not 
examined. 

The examination of the case at the luArmary left the ioipreiuaioD 
that the severe remittent paiuc might be neuralgic, since they had 
contiuned so long with intervals of marked improvement. Wore the 
pains those of pachymeningitis, however, this i>yniptom indicated ita 
presence from the outset, and, therefore, drainage having boon good 
dunug the progress of the caM, an operation on the ear would have 
been uf no avail. 

In con t rant with the foregoing, i» the progress of a case occurring 
in an athlete, a man of good constitution. 

Patient contracted an acute inflammation of the tympanic attic, 
aooQinpaniod by intense pain, in consefiuenre of taking a Russian 
bath. P!xc««flive zeal in treatment had converted n i^imple cjiae into 
a grave one before he came to the In6rmury,aud when first cxamineil 
it WHH found that a perforation in the drumhead which admitted 
drniniigeui the lieginniiig, had closed up. and a dissecting tympano- 
mastoid alMi4.fSg had developed. A bulging, fluctuating tumor pre> 
sented on the posterior wall of the eiterual audit4)ry canal. A free 
inrihiou waa made iiilu this, etttablii^liing free drainage. Soon after- 
wards, the perforation in the membrana flaceid.n reopening, the dis- 
charge began to e^^ape readily thrfingh the tympanum. Thiif ot.)eiiing 
now (juickly an^umeil a uipple-like form as a markedly favorable 
change occurred; the sinuB on the posterior woU of the canal closed, 
and an uciive rt-gressive course was 8o«in followed by complete cure. 

The intense pain accompanying the iwrioatilis externa in this caao 
at the beginning, together with an intermption of drainage, afforded 
an indieatiou laid down by some writers for trephining the mastoid 
process. 

PrognoaU. In cases of acute pamlont Inflammation of the middle 
18 
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car tmct where u uon-meJdlosome plan of treatrnt^nt has been adopted 
from the beginning the prognosis is favorable, both as rogards life 
aad prciiervaLion of hearing. Tu the many thon^auil ctises of ear dis- 
ease coining nn^er the author's observation during u poriod of twcntY 
years of special practice, of those seen at the l>ogininnf; no fatal cace 
has occnrred; of the cofics seen after ^vere dymptouis had developed, 
fonrtwn cases have died— some of them so long after the aui*a.I trouble 
had abated that iti> influence as a factur could altuoiit exclude them. 

ia very young children it tteema pruba))li> lliat theumite pnmlent 
process ia much more likely to set up meningitis than in older personSf 
and although statistics are wanting to establish the prognosis among 
this class, a grave or fatal issue is probably much more freqacut Ibaa 
is suspected. 

Treulment. iu regard to the more simple cases of acute purulent 
inflammation, where the process doee not extend beyond the atrinni 
of the tyni]>anum, but little iic>ed*be said hi'rc, since in the greater 
number of these, as in otitis media acuta, the submucons structures 
are not seriously involved, and unless the patient^s condition is ud- 
favorable, or improper treatment has been the means of aggravating 
the case, their management presents nodilliculties. 

It is voU, therefore, to prevent meddlesome ititerfercuce and en- 
join as c(mi)dete rest as possible for the first few days. If there b 
free secrcuon of scro-sanguinolent or muco-purnlent matter with oI»- 
structiou of the Eustaobiau tube, the drum-liead is usually ruptured 
spontaneously, but if found distended vith advancing rather tlian 
receding inflauinmtion. it ia good practice to incise and give veut to 
secretions. This should be more promptly douc if the drum-head be 
found thJL-kentid, either us u result of cicatricial transformation or 
recent engorgement and infiltration. Discharge having b^en estab- 
lished uniTiterriiptodly, «*> far us otlierwlsa healthy subjects are con- 
cerned, an exjiectant course, including attention to keeping the oar 
clean, is advisable. Cleansing the ear may he accomplished by gentle 
syringing, using as little water, well varmed, as possible, and drying 
out with the armed cotton-woo) carrier. A weak solution of boric 
acid answers well, iu some cases, for syringing. When catarrh of the 
entire upper air-tract coexists with the aimil catarrh, minute doees of 
mercury have answered well in the author's hands; when "cricks" 
or " malaria " are present, small doses of quinine may be given, and 
if coated tongue with gaatriu diBtnrbancc exist, calx sulphurata is in- 
dicated and may tako the placo of mt'rcury. The pain nearly always 
present iu some degree may be allayed by mild nervines, as dilute 
tincture of pulsatilla, aconite, etc. Hot emollient solutions of boric 
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acid iu cases where uastii catarrh is prcscut may be emplojod by 
gargliug or sniQiug up the nuee cuuLioiisIy. 

It does not seem good practice in the ucute stage, or wheu healing 
of perforations is taking placu, to forcibly distund the mcmbruiioua 
portion of the drum by inflation. 

Under the treatment outlined lihove, dieoharge gr«dii;illy ceases in 
the majority of c&aee, but it may take place smidenly, in which erent 
a euro must not be confounded witli retention of discharge from 
an exacerbation due to exposure or other cauae. Where piiin isTery 
severe, large doses of morphia should he tentatively given, with in- 
t4>rmiivion of ua great duration U8 poRsihIe, since corisetiuuut reaction 
leaver the patient much dei>re8ged. 

The so-cailoci dry treatment sUoitld not he commenced until dis- 
charge diminishes, untl when perforations begin to close a tolerably 
firm incrustation of calendula and borucie acid (wwdcr, when it does 
not cause irritation, may be allowed to remain m a support to the 
drum-hcHd. If the rfgrt'ssive courw proves to he §luggish, the Instil- 
lation of u fen- drops of calendula will h.nsten the heating process. 

When the regressive course is established, outdoor life and atten- 
tion to business may he resumed to u degree commensurate with 
the age and vigor of the patient. The writor has fretpiently seen 
c&ges where it was neces^ry to insist on the re8um|)tion of bodily ac- 
tivity. In broken-down subjects, snpiiorting nutritioa from the be- 
ginning is necessary. 

Tiie following cases are of Interest, representing, as they do, a grrjup 
of cases which respond readily to a very simple course of treatnient, 
by which various instillations and vigorous syringing, so often in- 
jurious, are uvoidcd, and shown to bo quit^-unnccessary.a euro being 
brought about, and pain elTectually relieved, by simple ivmedies In- 
ternally administered. 

Otitis mvflia pnrulenta uruta, MnrktH constitutiotial digturbance, 
ftvtr, and veri/ irvert' pniH. Patient discltarged cured in one ireek, 

Feb. l\fh. l''emale, »t- 8 years, had pain in left ear, with tUscharge, 
two yea r.^ ago. She attends ajiublicKclitHil, where she Is cuiistantly ex- 
posed to cold dnuights of air irom the windows, which are opened to 
admit fresh air into the room when overheated by the steam radiator. 
Thrive ilays ago, after attendlntf srhool, patient complained of pain, 
ttniiilui^. and deuftiess in her right ear, accoinjiiinicd by iiiurkcd con- 
stitutional disturbance, iiaudcii, vumicing, and fuver. I'ain also iu the 
left ear this morning. On examination, both drmn-hottils were fonnd 
to be intensely and uniformly hypeneraic and bulging; no perfora- 
tion, however, being visible. Patient could hear ordinary Toic« in 
both ears. She was restless and iu much pain. Teinfiemiure 103.2°. 
pnlse 130. The treatment consisted of the tincture of aconite and 
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extract of bdladenna, given at frequ(<ut ititerrale. to coutrol the pftin; 
calx Hulpb. (gr. A) every two liour«. It was hoped that the intlam- 
mation would take a regressive coiirw, and paracentesis, therefore, 
was not performed. 

12M. The right mumbraoe has been ruptured, the pun bad sub- 
■ eided, and there is a watery discharge. Aconite and belladonna di«- 
con tinned. 

14M. Patient has been resting well, and ia free from pain. The 
discharge from right ear is more profuee, and of a ptiruleut char- 
acter. Canal syringed, and powdered boracic acid insiiftlateH. The 
leftcanHl is red fl,nd tender, the membrane fleshy and bulging aligbtlj, 
but no ])i'rforalion. 

15M. Uomlition improved, and discbarge diminished. Borncio acid 
inBijfl1at<.*d. I^eft nu'mbrane less bulging, and injection Bnl>t>iding. 
Calx Ku]])}!. (gr. 5^) every four h<»nrs. 

18th. Xo discbarge from riglit ear; canal tilled with dry powder. 
The left membrane is clearing up. Calx sulpb. discontinued. 

Acute injlamiuation of attic tfttd memh'ana Jlafcidn, Severe pain, 
relietvd in two dags, Dixchari/ed. rurfd. in ttro irreks. 

Male, ajl. 8 years. No previous ear trouble. For past five weeks 
much pain, at times very severe, in right ear. with scanty discharge. 
Loss of sleep and ai>t>etite. On examination, free purulent discharge 
from right ear is found, and only the inembrana nuecida of drum, 
head is seen, the same being fleshy in appearance and concealing the 
upper segment of the membrane, ilears ordinary voice with this ear. 
Left ear normal. 

Aconite and belladonna were given to nllay pain. Calx pulph., 
first every two hour!!, afterward less frcqiifiitly. Pairi subsided 
two days, and diecharge ceased in eight, t'uurteen days later the 
canal dry, and drum-liead resuming rapidly its normal condition. 

AcutB injiammaiiou of the middle ear. Aufophotiin. Pain relieved 
in Ihree days. 
Male, eet. HI years, has long been subject to carachea. Head catarrh 

not marked. Whilst working is often ohliged to stand knee-dtwp in 
wat«r. F(ir ihts past week pain and throbbing in left ear, aocom- 
panietl by autoplionons phcnnmena. Has used instillations of lauda- 
num, but with no relief. The examination shows left canal tilled 
with muco-purulent matter, the drum head flitshy in apiwarauce, with 
a small pcrioraliou in the po^^teriur inftirior segiiienl. Bears ordinary 
voice with affected ear. Kight car normal. 

Treatment as m previous cases. Pain and discharge had ceased 
by the third day. The dry powder in canal was left undisturbed for 
Rtimo. 

The gravity of complicated cases of acute purulent inflammation. 
where the entire middle-ear tract and exterior parts are generally 
more or less involved, is importunt enough to require separate and 
distinct consideration in regard to their treatment, Tliey may be 
divided for this purpose into three groups: ]. Those where drainage 
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from iheantmm ani] mttic is impeded; 
IT. Those where a tym pun o- mastoid ab- 
scess has formed; III. Those where n 
mastoid absceas exists. 

Attciiiiou to these cases will first be 
called, most likely, by tlie paiu attendaot 
oil inupprcgiiian of secretions. Whether 
thip occufii ill ronaeqiience of blocking 
up the outlets, by swollen mucous mom- 
brane, polypoid masaes, aequostra or 
general perioBtitis, and inflammation of 
the subcutaneous connective tissue, no 
time should be lost in temporizing and 
incfTcctiial surgical procedures. In «uch 
cases it will mrely be found that the 
itti'ium of the tvnipanum alone is chiefly 
affected, since drainage from this re^on 
cannot so easily be arrested. It is the 
invasion of the tympanic attic and mas- 
toid antmm and cellules and external 
periosteum that aluiost invariably gives 
rise to trouble of a aovere character. 

A H'Aec* drainage from the ait if and 
antrum through the tifmpanum is i»n- 
peiied : DircotiiiK attention in tbcsecasea 
first to the drum-head, we shull probably 
find that accumulations in the attic have 
finidly bulged out the integument com- 
posing the membrunti Huccida, increasing 
its dimensions at the expense of the 
superior wall of the external auditory 
canal above, and of the dermic layer of 
the membruna flaccida below. A free 
incision, carried well down through the 
distended lissuus of the canal to the 
bone, and continued on along to the 
margin of the anditory plate and welt 
into the membrana tlaceida, should be 
made without delay. The author has 
found the kuife shown in Fig. 43 well 
suited to this operation. Drainage is 
best secnrod when tlie incision la carried 
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freely into the attic where one or the other of the passages^ situated on 
either side of the liaridlc of the malleus, affords a iiuturut outk-t for 
aecretioiiB from the attic to the atrium. The timely interfereiit-e 
by meiinB of this operAtion may avert the more severe symptoniB. 
Delay in these cases, where periosteal inflammation is extending itt<elf 
outwardly from the tympanum, favors the tJeveiopment of dissecting 
tympano-mAstDid abscess which may eventually involve the entire 
temporal region—limited only by the otitlinee of the temporal fascia. 

II. W/tere a itf/iipanuiHiiMttiiil nbacess hait formed : Bu1;<iiig of the 
tissues in these nuitcs on the posterior wall of the extpriiul auditory 
canal 8hoii1d not be mistakpn for an opening from the eelhiies of the 
mastoid: when it occiirt« in this situation, un incision should tie made, 
even though un opening be required in some portion of the peri-auri- 
cular region — and when a counter-opening is thus made it is well to 
introdue^^ some strands of catgut through from one to the other. 
Although iu mild oases of periostitis externa, and indnuimution of 
the suboutnueons connective tissue, reab^orptioa souictinies apfiears to 
take place, it is a safe rule to liberate purulent nuiUer as aoon a^ 
possible after its detection. 

Nipple like formations at the scat of perforations iu the drum-head 
are liable to be mista.keu for polypi, a« been already remarked, aitd^ 
indeed, redundant granulation tidsiiu is sometimes present in tho 
opening, but its removal is seldom advisable. 

The following cases will serve to further illustrate the course and' 
treatment of severe symptoms. 

Acute Purulent I»j!atnmaiion of the Atticus Ti/mptniicitti. Of- 
feeiive Drainage. Formnthn. of a J)issettintf Tympano Mastoid 
AlfAcess. Jiet-orertf. 

Mrs. \V., aged 38 years, came to the New York Eye and Ear Infir- 
mary in April, 188G. 

No history of j>rt;viuijs aural dieesse. Six weeks ago the patienl 
was taken with ])aiu in the left car, followed by a discharge. Thi 
weeks ago the latter ceased; there was iiutophouiu, and deafuess. and 
lieadiiclie became very severe. At the same time a painful swelling" 
was noticed over the iiiaiitMii.1 procws. No vertigo or uaui^e^. I'pon 
examination, there is fuund asymmetrical jirominenc-o of the left auri- 
cle, and the whole post -aural region of that .side is swollen, tense, and 
fiuctuatiug iu one spot. The posterior-superior wall of the external 
auditory canal is m muoli <lctached and bulging that a view of the 
deeper parts cannot be obtained. The meatus contains some iuspis- 
sated matter. Patient bears ordinarv voice in affected oar. 

It was decided to effect drainage ^y an incision over the niostoid* 
and a laruo quantity of purulent matter was thus evacuated. Aa was 
sngpeoted, a connection between the cavity of abscess and the atticua 
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tympanicds existed, being detected by careful exploration with the 
probe. Three days later the 8iihjuctive Fynintoins hiid auheided^ and 
the mcmbranii flucciilu und the tncnibruiiii vibrans could iiowbc wen. 
The perforution in the former had heidod, an<i the latter vas found 
to he inialTei.'ted. The hearing had improved to low voice. In fi^e 
weeks ttiA abscess had healed, and patient was discharged cured. 

Acu/e I'uruhnt htflnmmntion of the Tiftnfmin't Attic and Atrium. 
Digsec'iuij TyrNpoHn- Mnsloid A baivsji. Orri'w of thr Superior Walt 
of tkf E/lrrunl Auditvrif ('aual. Recovery. 

Albert J., aged 39 years, came to the New York Eye and Ear In- 
firmary in April, IHStJ. Ue indnlges freely in tho u'se of wine and 
beer; works in a dami), dark room, and is exposed to draughts of cold 
air while heated. Two months ago contracted a sovere cold with 
pain in the left ear. aecom)»anied by deafness and aiitnphonia. Local 
applications of 8weet <nl. pieces of bacon, and the like were made, 
and he coiilinuml to attend to his work. Two weeks ago the whole 
temporal and inaatoid regions become swollen and jiainful. lie no- 
ticed no aural discharge. 

On examination of the left ear, the superior-r^osterior wall of the 
external auditory canal was found so conipletely detaclied that a Tiew 
of the deeper parts coiild not he obtained. There was some inspis- 
sated matter present, but no pus. 

The left tempf>ral and mastoid regions were uniformly swoUon and 
tender, but no fluctuation could be obtained. I'ntient heard loud 
voice in affected ear. ile had hypertrophic catarrh of the upper air 
trace, and carious teeth. 

Pain wiui now increiising, and the patient complained of vertigo. 

Ai\ incision was made through the meinbraiiu flaccida, and out- 
wanUy through the suT>erior wall of the cauul. This not proving 
gufflcient to evacuate the purulent sac, more complete drainage was 
llien secured by counter-openingi miule in the temporal and mastoid 
regions, and, subsetjucntly, ai^ the superior wall became more detached, 
its most dependent jiart was aUo opened. Strands of c^atgut were 
kept for a time in the sinus extending from the opening in front of 
the auricle Xu the one in the external auditory canal. On examina- 
tion of the parts when thus opened up, the upper wall of the bony 
portion of the external auditory canal was found to be denndo<l and 
rough — the place being marked at the opening in the canal by a mass 
of granulation tisstie. The opunttiffiis were done under ether. The 
patient wa>; ad> ise<l to rest, and calx sulphurata was given. Pain was 
relieved by aconite. Introvement was rapid. The alisceas healed 
np, suppurative action in the tympanum cciuied, the openings cica- 
trized, and on the thirtieth day patient was discharged cured. 

III. Where a mastoid abscess exists : Front the foregoing it will bo 
seen that the writer favors the practice of keeping open an outlet 
throngh the tympanum intii the external auditor^' canal, for the pur- 
"poeti of draining the middle ear tract, rather than resorting to an 
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operatioD for the liberation of aecrrtions through the int«ct oortox of 
the mastoid. Of course, when- inflmneil Htnictiireg und the prodacti 
of the inflmnniatory procetwgive rise to acmimtilations in the xniutoid 
and antrdm, n-itli great suffering from ieneion through initcoeasiblc 
closure of the passage into the tympanum, an n)>ening through the 
unaffected cortex of thi> mastoid or posterior wall of the external »n- 
ditory canal n-ould he indicated. The author hae seldom encountered 
a case uf tlits kind. Sut^h caaes must be rare, when the jireTioas 
treatment has been proper. 

When, however, we have to deal with urgent t^vmptonis, it will 
usually Ijc found that some local disturbance along the posterior wall 
of the external auditory canal or over the cortex of the mastoid pro- 
0068 indicates an effort of nature to liberate pent-up HMrretiunn, 
Where the mastoid is swollen, and a regressive process doe*( not look 
probable, no time mu»t be lost in nmking an incision down to the 
bono, unlewi an al»K:e»s be sooner reached. This procedure ia known 
aa Wilde'g incision. 

The lower mastoid cellules, when the seat of purulent inflam- 
mation. discliarge into the antrum when the passage is unobstructed, 
otherwise through the posterior wall of the external auditory canal or 
the cortex of the mastoid process. From his own observation, the 
writer belJevea that perfonitive ojirif^.i talce? place in the former quite 
as often as the latter situation. In externai periostitis, the posterior 
wall of the canni is, perhaps, more frequently affected than the cortejc 
of the mastoid process. Were there any iudicatiuus to guide the 
surgeon in the detection of j>eiit-up secretions in the coUuIca of the 
mastoid before a sinus had announced the fact, the author should not 
hesitate to perforate lieulthy tissnea in order to relieve the patient; 
but he is aware of no sucli indications. 

Wliere the inflammatory proi-ww, either an internal or external 
periostitis, or both, has caused the destruction of the cortex of the 
mastoid, the sinus should, of course, be kept open and enlarged by 
cutting or chiselling if necessary, remembering that the cranial foaw 
is only separated from the cellular structure by a more or lusa thin 
shell of hone. Special efforts need not always he made to maintain 
the opening after drainage tlirough the natural ehanuel has been 
eRtablished. ITsually the corti^nj opening quickly closes spontane- 
ously in a large number of eases so soon as drainage from the tympa- 
num l>ecome8 efficient. 

The urgency of tiio symptoms in certain cases, in view of a possible 
fatal result, has induced sonic authorities, however^ to recommend 
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trephining the mastoid, and the foUoK-ing indications have b«en laid 
<iown for its performance by Schwartze:' 

1. "In ca»ea of ncitie inflammation of the mastoid process with 
retention of pus in its cell^, when tho tsdcmatouB swelling, pain, and 
fever do not Bubside after treatment with ice or Wilde's incision. In 
cases of secondary infianiniation of the mastoid process, every t'anso 
for the retention of pus in the auditory cannl and in the tyinpannni 
should bo first removed. In this manner alone appearances of in- 
flammation of the mastoid not sehlom take on a retrressive course, 
even whore they art! a('iM>mpaiiiiMl by qnit<i threatening flvmntoms 
(hi|{h fever, continual pains in the head and neck, caput ubstipum, 
and infiltration of deep-lying cervical tissues); but this improvement 
ip, in ihost cases, onlv temporary, and in the course of weeks or 
months a change for tlio worse takes place, which finally renders the 
operation necessary." 

2. " In cases of chronic inflammation with intermittent swellinK of 
tho mastoid, or whore abacejwe*, rosp. fistulous opeunips in the skin 
have already formed over the .same, with abwresses in the lateral 
region of the neck, in the auditory eanul or in the direction of the 
pharynx, evfirt if no immediaie sifmpfouis Ihrfaifnituj Hfe are present." 

3. '* In cases of ext^r/m/ljf health i/ vrnxtnid, where tbern is retention 
of pus or the formation of a ehulestealoiua in the middle ear, and 
which may Tint be reraovcil through the natomi channels, ns anon (is 
gtfvipiofnn nri»e which render {he /tpfiearanee of a dangtrous complica- 
tion probfifile.'* 

4. "In cases where the mastoid process (externally healthy and 
without retention of pus in the middle earl is the seat and starting- 
point of continual and unendurable piiiu, for the relief of which all 
other means have failed. (Hone neuralgia).*' 

Q. "As a ]>ro id Lv lactic operation against lethal conditions conse- 
quent to incurable putrid discharge from the middle car, where uo 
ajipearances of inflammatiou m the mastoid and no otiier symptoms 
of the retention of pus in the middle ear (pain, fever) exist, other than 
the intense peuetruting fo-tor of the purulent discharge, in s])lte of 
the most cureful cleansing and disinfection through the auditory 
-cauftl and Knstachian tube." 

Schwartze says, furthermore, that the chief sources of danger from 
tho operation are profuse hemorrhage from the bone, exposure of 
the middle fossa of the skull or of the transverse sinus, and sejitic 
infection. 

The same author states also that " aside from tho contra-indications 
l^ipplicable to all larger operations (tuberculosis, when far progressed, 
|-d)abete«, etc.), the operative opening of the mastoid has a special 
mfra-indicaiion, namely, where there aro iwsitivc iudicatioua that 
[meningitis or cerebral abscess already exist.*' 

■ Chirurgiscbe Krankheilen des Ohree. Stuttgart, 188A, p. 334 et «eq. 
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Tlie ** indications " thai} laid down by Schwartw do not seem to the 
vritor sufficient to wurnint a froqaeot resort to the opervtioo. To 
consider tbem sumevliat in detail. 

Of the first indicfttioM, it cannot be admitted that "c^cmatoas 
swelling, pain, and fever" nro pathognomouic of "acute inflamma- 
tion of the maatoid procoss with retention of pu8 in ita celU." nor 
should the author relv on an incision over the mn«toid, or ice appli> 
cations alone, to ruliove inHnmnialion of the cellules, eren though 
the above dvniptoms were accepteii as pathognomonic of fliig condi- 
tion. 

Alt regards the second indication. " intermitieni swelling," jt i^ 
of frequent occurrence in ncute cases where drainage from the tym- 
panam if interrupted by the closure of a einus from the oelfules of 
the mastoid, or by a clogging up of the tract of a dissecting tytnpazto 
mastoid process. It does not *' threaten life." 

The third and fourth indications may be taken as ^anled opin- 
ions in respect to contingencies the importance of which are largelr 
a matter of individual judgment. 

Id respect to the fifth indication of Schwartze, quoted above, ooo 
can but consider that an operation is recommended simply aa a «ltirtiier 
retsort. 

The views of Schwartze. as found in the literature of this conntry, 
can scarcely bo said to fairly represent the opinions cited above; aa 
thus taken from his recent writings thei-e is little that cannot be 
heartily commended. It has seemed to the writer, however, that 
those who h.'ive been most prominent in profeiwing to follow the prac- 
tice ut Schwartze in this country, if guided correctly by his earlv 
teachings, do not keep pace with the conclusions to be drawn from 
his later ex|)crience. 

There cun be no justification for the haste to trephine or ohtsel 
into healthy mastoid tissues, as lately evinced in this country. Thua 
ailvantage to the patient is said to result from carrying a canal from 
the mastoid cortex into sound bone, especially when the latter is hy- 
pcrtrophied from previous inflammation of the cellules. The writer 
is convinced that nothing is gained by such exploits, but that, on the 
contrary, they are to be deprecated. One of tlic cases, briefly de> 
scribed on a previous page, p^e!^tMlt^.nl alniDyt, if indeed not all, of the 
symptoms laid down hy gome writers for ajMining the mastoid; for, in 
addition to other symptoms mentioned in the report, there was inter- 
mittent swelling over the mastoid, intense vertigo, nansea, and vom- 
iting, with elevation of teinf>erature. All of these symptoms, how- 
ever, disappeared on the establishment of drainage by a free opening 
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into the posterior wall of the eitcrnni anditory catial, whore the point- 
ing was prominent. 

Where periostitis iutcrnn is suspected of having reached the cel- 
lules, it has been the author'^ own experience that drainage for the 
entire middle ear tnict can beet be maintained through the natural 
channel of the tympannra, and following unt thit! course in practice 
ha? nevnr been to his knowledge attended with fatal reKulta. But 
should the difTScnltioi? attending this operation be ui^d against its 
adoption, it may be said in reply that no safe guide indicating the 
employment of the trephine, either for the prevention or for the re- 
lief of pachymeningitis, is known. Trephining into the mastoid for 
tlireatcned pachymeningitis in this mantier could only be regarded aa 
a warrantable surgitial procedure at an early stage when, unfortu- 
nately, no s'ire pathognomonic symptoms are recoguizahle. 

One cannot but regard the expressions '* threaten life," '* brain 
Bymptoms,'* " symptoms of cerebral irritation," and the like, too fre- 
qoently used in this connection, as untenable assumptioiip, and mis- 
leading, and which, when accepted too confidently, tend to increase 
the importance of niiscoueuived indicntions rather than the establish- 
ment of sound surgical principles. 

It siH^mK by no meamt iniprolmble that the oonr^ie of many casea of 
purulent inflammation, with symptoms that " threaten life," alleged 
to have been cured by the intervention of an operation of trepbiuing, 
would have been equally and very probably much more satisfactory 
without this procedure. The patient's testimony afi to relief in these 
case* must, as often happens after neemingly important procedures, 
frequently Im; taken with some allowanr*; it is often of no value 
whatever: and, moreover, the advantages of the preliminary incision 
through the integument, where indicated, should be considered. 

The results of this ojicration (trephining) are sometimes by no 
means oa harmless as its easv iierfr)rinHnci! would indicate, for fatal 
results are not at all uncommon, and we may in any case convert a 
simple catarrhal inflammation of the pneumatic cella into a most 
troublesome ostitis. Inasmuch aa the danger of cerebral complica- 
ti4in« does not necessarily arise from the pressure of pent-up socre- 
liona. bat rathe^' from transmissioa by contiguity, anastomosis of 
vePoielB. etc.. trephining cannot always, even when pus is liberated, 
be relied on to prevent their occurrence, however early it may be 
performed. In acute otitis media the mastoid region may be greatly 
swollen externally: there may be much pain, and yet an extension of 
thi' middle ear inflammation to tlie dura mater may take place, while 
the mastoid cells remain comparatively fj-ee of any complication; 
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under such circiimatAncos, if pain and awclling of the peri-mastoiil 
titeues vera ioha taken na indicating the nocexsilr for trephining tiic 
mastoid, we sliould tben Imve, were ilie operation performed, a scrioud 
vound of this bone added to the other grare conditions that attend 
inflammation of the meninges of the brain. The aatbor cunuuL bul 
believe, viewing the matter in this light, that the operation ha« been 
needlea&ly performed in a great mauy iastaneea. It is stated by most 
HiitlioritieH titat tWa operation h usually folluired by the i*olief of the 
urgent and threatening ayniptomtt, together with the pain. It is dif- 
flouH to understand how this can be. e'^pecMally in oases where cere- 
bral disease arif«e8 from direct transniission from the middle ear and 
the commimiciiting mastoid antrum, or from previous abdorptiuo 
from the mastoid itself; and when neuralgic pains have their origin 
in other parts, relief from this operation is likewise improbable. 

Iuleui>e influmiuttliorj of the tissues over the mastoid process, with 
redness and swelling, in tlie course of acute iuflutnniatioo of the 
mucous tract nf the ear, doeit not, however great the accompanying 
pain, always require active interference ; the symptoms very often 
disappear spontaneonsly^espocially in young ehildren they freuncntlr 
disappear as quickly as they come. But where such symptoms persist, 
a free incision carried down to the bone will often be advisable eren 
before ductiiation is detected. 

Hfetiingitis nmy suddenly develop in njises where the aural symp- 
toms have not boon severe or alarming; on the other hand, the most 
urgent muco-periosteal iuHammution of the middle ear trace may 
exist, with so-culled brain symptoms, without brain lesion. 

The succeas so far attained iu affording drainage through the 
tympanum in purulent inflammation of the middle car tract, and the 
doubtful benelit to be derived from an exploration into osseous tissues 
of the mastoid process, when possibly healthy, hare deterred the 
writer as yet from the latter procedure. 

It should not be forgotten, in observing the progress of caries of 
the temporal bono, that it differs from that of any other bono, since 
it has a large mucus-hned cavity, the secretion from which very 
much increases tlie diSiculty of treatment. It has the adrautjigc, 
liowover, over other bones during inflaniniation, of poeseasing a nu- 
trient periosteal membrane, lining it within, Mhilst covered by the 
periosteum without, thus insuring rapid restoration under favoring 
conditions. 
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^^^^()TITIS MEDIA SUPPURATIVA CHUONICA. H 

Tho fonn of diiseaiie to be described under this name ie a sequence ^^M 
of unchecked or badly mauaged acute iuflammutioii of the middle ear, ^^M 
e)^[Kc-ially in those persons whose Imbitit or general condition tend to ^^M 
favor chronicity. This result, indeed, is not an unusual occurreace ^^M 
in spite of tho best possible treatment. ^H 

Etiology. In a large number of }iatient6 eeen, the diseaiic has ex- ^^| 
istc'd for many years, having begun iu infancy, ^^^k 

The fulluwiug table exhibits the ages and sex of over twelve hun- ^^| 
dred of the author's coses: ^^| 
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TOTAJU ^^1 
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33 
14 
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Of the patients under one year of age the youngest vos two months, ^^| 
the eldest eleven months. ^^| 

Among children the unfavorable inflncucc of a depraved coustitu- ^^| 
tiou, favoring the continuance of hypertrojihtc rhinitis, enlarged ton- ^^| 
sIIh, and distnrhancfs of dentition, was t^hown in the nature of the ^^| 
aural trouble. With profuse seiTeLion of niuc(^-{turu)ent matter in ^^| 
the ear, discliarge from the nopo and eyes, and in nnmerouH instances, ^^| 
eczema of the face and head frequently o^run-cd. Examination of ^^| 
the fundus of the ear showed more or less destruction of the drum- ^H 
head, vhilst the tympanum in the more active cases was usually found ^^| 
filled with exuberant graiiulutton tissue and sero-sanguinolent or ^^| 
muco-purulent matter iu varying relatirjus. The discharges were very ^^| 
often offensive smelling, and gftve rise to an ulcerated condition of ^^| 
the external auditiiry ranal over which tliey flowed. The course of ^^| 
the disoaes in these broken-^Iown subjects generally manifested but ^^| 
little tendency towards spontaneous improvement until treatment had ^^| 
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brought about H fiivorablo change in the general condition, utipeciHlly 
of the naeo-pharynx. 

In but few coses of protracted otorrhoea vill it bo found that either 
consnmption, syphilis, scrofula, or some djscrasia has not Its influ- 
ence, or that roflt'X irritation or vaso-niotor influences have failed to 
prolong the trouble. 

Tlie allegKl origin of a large number of inatance« of otitis medin 
puruleutn chronicn In scarlet-ferer or uicjules is rather Tnitdeading, 
though we cannot always vcrifj our suspicious in this regunl It 
seema to the writer, however, that many of the cases alleged to Ije the 
ftequclfe uf the diseases mentioned are due to other rausatiou, the 
ohrouiuty ilc|)t'Nding not m much on any special iiiAuencu imparted 
by the exanthemata m on the unfavorable condition of the imticiitts 
themselves. There can be no doubt of the fact, nevertheless, that 
many of the most destructive aural intlummations arise durini; the 
course of the exanthematti (Chapter V.). 

Objective Sifmploms. Since pnrulency ha« usually been of long' 
standing hcforuwe are railed upon for aul. the eardrum will be found 
to have undergone greater or lesser changes in most cases. 

The TCfmlts of destructive inflammation of the dm m embrace Inea 
of substance of the druni-hea<l on the one hand and cicatricial repro. 
duetiou on the other : displacement and caries of the ossiclep, and an 
almost endless variety of deformities of the transmitting mcchauism, 
in conseijucuce of the pathological changes duo to destructive iit< 
tiammation. As a result of suppurative inllauimatinn of the atrium, 
one or more (usually one only) perforations may be observed of giTitcr 
or lesa size ; whilst more or leas granulation tissue will be found on 
its walls. Sometimes polypoid growths are also present. The more 
importaut ciues, however, arc thnso in which the at!ie lioe been in- 
Tolvcd, with one or more sinuses leading through the raembrana flae- 
Liuto thi;i cavity : one ouly lut a rule, but riumetiincs one in front 
le Ifehiud the hammer, a posterior opt*iuug being most fretpient. 
Very often coses are encountered where the membranu vibrans is ab- 
sent, a fringe-like border above being left, comiirising the mombrana 
flaccida ; in such cases the (ossicles may remain in isitu though uxually 
more or less dise^ed, .Sometimes the malleus, or irs luitidle, or the 
incus is absent, and frc(]uontly both of these ossicles are missing. 
The iucndo-stapeilial articulation may or may not be found reniuining 
even where all three of the ossicles are present. 

The malleus and incus are often adherent to each other in varying 
degrees of attachment; and the head of the malleus becomes fr«* 
quently attached to the ti'gmen tympuui. 



In a large unmber of cases, however, the inflammatory process will 
be found lu have extended backwanis aloiifj the petro-miwtoid canal 
into tlie uiastoid autiuni aiid celUjies (see Kig. 45), and even to 
thoMJ cclU lying iu the t«f(utcu or abovo the external auditory canal. 
In many inntancea when.- the drum-head hii;* been destroyed, to n 
greater or less extent, and the ossiclea arc mii^Hirig, on luukiug into 
the ear, a lat^ cavern, embracing the tympanum, mastoid antrum, 
and some of the celhileM h .seen and which remaiutt during life. This 
pathological cavity iu certain eases opens outwardly by a larger or 
emallcr canal throngh the mastoid cortex behind the auricle ; Ihe 
cavity is usually lined, wheu & cnro has taken place, by a white, 
polished surface of uncovered bone or cicatneial tissue. Ji] eonte 
CHiw», Ixjwevor, we sihall find the mucous metnbmue, especially of 
the iintrum, infiltrated and tilling theM> cavities, assuming a gela- 
tinous character. Where the mastoid cellules have been destroyed 
by intlamroation, especially in yout}), it is not uut^oiitmon to after- 
wards find a cicatrix behind the tiuricle in place of the open sinus just 
mentioned. Wlicu tho inner tympanic wall also gives way to caries 
and necrosis, the labyrinth is included in thcec caverns, wliieh usually 
contain more ur kss desquamative material, cerumen, and other 
debris. Occasionally the margin of the auditory plat^, forming the 
upper portion of the tympanic ring, is also mi^Bing, and more rarely, 
in children, the entire auditory plate is detached. M'hen to this is 
added the dcstructian of a portion of the tym|>anic process, the de- 
formity is, of course, much increa»ied. The thickened remnants of 
the drum-head ai'e often found retracted atid adherent to the inner 
wall of the tympanum, thereby partially occluding the outlets from 
the attic and antrum. In these cases jmlyjjoid masses are freqimntly 
met with, sprouting from the antrum or attic, and protruding throiigli 
the perforation in the meuibraua flaccida, or dippiugdown behind the 
membi-ana tym|>ani into the atrium. A deep sinus is present iusome 
cnsea of chronic inflammation of the midille car, containing often 
either pultaceous mutter or inspissated pus, sometimes {>olypoid tissue 
or epithelial crusts, and leadiug tlirough the membrana flaccida or 
inner extremity nf the exterrml auditory canal up into the attic, and 
in some crises from thence into the antrum. 

Von Troeltsch, who observed these sinnses twenty-five years ago, 
believed tliat they were due to perforation of the roof of the extcrual 
auditory canal in cased where the cellules, »>onietimes extending over 
this region, were the seat of disease. That their origin may be thus 
explained in some cues the writer has no doubt, but more fre<|uently 
they depend on perforation of the membrana flaccida. Subgequeutly 
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toToa TroeUsch's obierTatioiig ttnsoomlttion of things attracted th« 
attention of others : eereral cases wimP nnder the observation of Dr. J. 
0. (ireon,' who regarded the trouble «« beginning with a catarrhal 
infiammatioD, which afterwards became punilont, involving to a 
grantor or less extent the entire t yapiinum. " bnt," he saya, *• the 
mucna secreted among tlie ligaments and other sirnctures in the 
appor port of tbo tympanum is unable to gravitate tu the Boor of the 
cavity on artf^nnt of its confinwl position."' 

BoMi Drs. C. 11. Burnett and C. J, Hlake reported cases also.' 
8ubse()ueiitly the latter writer drew attentioo to acute tnvaaiona of 
the upper part of the tympanum/ observing that the tympanum bo< 
comes inflamed during the first few hours, at the furthest in tweutv- 
four huurs, and, that witen the mombrana tympaui was opeuod, it 
gave vent to a copious seroud di^harge. He seems scarcely to have 
considered the afTcction as rising altogether independently of the 
atrium of the tympanum, a view also apparently accepted by other 
writers. 

Visrharge. This is more or less profuse according to the extent of 
destructive inflammation ; pxposure of bone, caries of the drum 
gouenilly, favors the development of granulattou tissue, aud upon 
this aud the action of the mnoons surface depends largely the quality 
aud character of the secretions composing the otorrhoea. M'ith a froo 
and bad smelliug discharge, especially in young patients, we often 
find the canal nlcerated, swollon, and very tender, as iu acute purulent 
inflammation of the middle ear. The itching consetjupnt on I hi« con- 
dition sometimc-s indnctjs scratching and pit-king of the parts by tho 
jMkticnt, which, of course, goes to increase and exaggerate the irrita- 
tion. 

In some cases of protracted innammation, the secretion ia almost 
exclnuTely purulent, nud becomes inspissated, soraeLimos tough and 
pultaooons; of such material are eliotcst«atomatoua musaes in part 
composed. 

SeoretioDB are sometimes excee<lingly ufTensive; this is dne. in ■ 
great measure, to negleot of cleanliness, espooially in hot weather, 
aud in children over-proliferation ismoet common and marked. The 
offensivencss of the distrhiirge is often increased from its being pent 
up in the tymi>anum, owing to the presence of polypi. Fora descrip- 
tion of aural polypi the reader may consult (Ihnptcr XIV. 



'An unusual variety of piiru)«nt inflaminaUoQ of the tympanum. 
ItolHral and Hurgirnl Journal. March Slh, 1B74. 
*llMtlllgo( tlie AnierlcJin Olologlcal Hoctetj, 1874. 
*Aaarican Journal of Otology, April. 1888. 
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Subjective S^mptomt and C'ourjfe. Pain is an ocoaBional symptom 
often due to n^Rectod irritation and manifesting itself as neuralgia 
about the car and tomporal region, sometimes with moro or loss hoad- 
aclic or hemicraiiia. 

Autoplionia is expcricueed in some cases, especially wliere a cousld' 
erablo partiun of the drum-bead romaina. 

Noises in the ear are nearly alwaytt present, but they are not so 
common as in acute processes. Usually it is only when) an atmto ex- 
acerbation sets iu, as an accompaniment to he^td colds, that pain and 
tinnitus are of a natnre to cause any apprehension, or trouble to the 
patient (see Chapter XVI.). 

Doafncsa is, however, tbo most unvaryiDg and pronounced feature 
of the trouble, varying according to the defectiveness of the trans- 
mitting mcchunism or injury of the deeper lying structures in which 
the auditory nerve in distributed. 

Vertiginous phenomena are frequent, especially in the run-down 
class of cases, in whom purulency is so often found to exist. This 
feature is particularly manifest in operative procedures, or in probing 
or syringing the ear. 

Keflex phenomena. The aural reflex is most significant, and was 
observed by the very earliest writers on the ear. It will bo found to 
exist in some degree in nearly every case of aural disease, but more 
especially in the class under consideration here, its most frequent 
symptom being what is usually called " ear cough." The latter phe- 
nomenon occurs in numerous cases ou the introduction of a speculum 
or the manipulations to which the ear is more or less subjected during 
treatment. Other refiex phenomena arising from the same causes 
often manifest themselves iu almost every region of the mucous 
lining of the upj>er air-tract. As examplea of Huch may be mentioned 
the sensation of tickling in the throat, an irresistible desire to swal- 
low, tingling in the tongue, sneezing, and often vomiting, exjierienced 
by ditferent individimla during the progress of aural examinations and 
manipulations. 

A chronic purulent process often exists from infancy to old age 
without receiring any attention or in auy way alarming the ])Abicnt. 
The tolerance of a "running cur" with its attendant symptoms is 
largely a social question unless, indeed, pain is severe. This may be 
plainly seen in coutruiiting private practice with hospital experience; 
in the latter, cases are constantly met with that have existed a long 
time without treatment. Where pnrulent secretion is slight, it often 
dries up in the drnm or canal as rapidly as formed; when masses of 
iuspifisated matter thus collect, they are picked out by the patient or 
19 
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escape of themselves^ and are almost indistinguishable from hardenad 
wax. 

In certain instances, however, where, as mentioned before, a greater 
or leas area of mucous meiubrane remains in a pulholugicol condition, 
the secretion of maco-purulunt matter from this sprface ooatmnes, 
and is sometimes so abundant that tissaes which hare already under- 
gone cicatricial traosformation again become unhealthy. 

Sometimes this swollen state of the mucous mombraue of thed&eper 
portions of the middle ear tract remains for years without caueiai 
any symptoms; but should caries of the bone occur, urgent symptoma] 
may arise from impeded drainage, 

THE OCCrBBENCE OP SEVERE OR ORATE fiYMPTOKS IK THE COVSISM 
OF CHBOSIC Pt'RrLENT OTITIS MEDIA. 

The writer has above alluded to the fact that, under certain patho- 
logical couditiuus. drainage of secretions from the attic may be much 
interfered with, and, in the event of au acute exacerbatiuu of the 
chronic purulent process, inflammation of this cavity may become a 
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rery serions affair. Thus with an acul% rxocrr^/ion of the diaease, 
the e60ape of pnralent matter into the atrium, auditory canal, or 
EaBtacbian tube may be effectually prevented, just as we find in acute 
prooeueSr and extension of the iuilaiDniation to the crauial cavity ic 
likely to occur. 
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When the proportioaatoly large area of the middle car tract in chil- 
dren is considered, one need not experience any surprise at the fre- 
quency of its serious invasion by disease. The tympanum, antrum, 
and Kufitachian tubethnscomprigea very much exposed region occupy- 
ing a dangerous proximity to the dnra mater, being mpamted by an 
extremely thin plate of bone, often imperfectly closed by omeous 
tissue specially along the line of the petro-sqnamosal suture. Free 
vascnlar oommnnication is afforded throngh this thin partition be- 
tween the middle oar and the dnra. aAd during any inflammatory pro- 
cess in either, the other is extremely liable to be ulTcctcd. 

It is in these cases of obstructed drainage, especially in cliildreQ, 
that serero symptoms develop; periosteal iullamuiation, both inter- 
nal and external, with tympano-ma^tnid alwtietfs and caries of the 
bone, transforming a simple case into a grave one. As a result of 
external periosteal inflammation, we shall often observe denndation 
of bone and caries of the mastoidea, and, when at the same time 
internal periosteal inflammation extends deeply into the mastoid cel- 
lulofi, perforation of the cortex takes placo either through the pos- 
terior wall of the caual or through the process behind the auricle (sec 
Fig. 44). Pungosities at these outlets, e^pmjiully at the former, 
springing up from the cellules, arc usually present and often redun- 
dant. 

ExfoUation of Sequfsira. During the continnance of inflamma- 
tion of the mastoid cellules, the granulation tissue which fills them 
and any sinuses leading to the cortex of the mastoid process, into the 
external auditory canal or into the tympanum, envelops and absorbs 
minute sequestra. This will not take place while they are immerHed 
in pus only. Furthermore, as a result of the necrotic process eatab- 
lisht^d in the cellules, sequestra of various sizes become detached, and 
may- bo detected, by the probe, in the diseased cavity nf the mastoid. 
If a free outlet for the secretrons is not afforded by the communica- 
tion with the tympannm or the external auditory canal, a tistulous 
opening through the mastoid process is formed. Sometimes a largo 
sequestrum presents at the outlet of these drain age-tract a, much to 
the patient's relief. The carious cavity ofteu gives rise to excessive 
purulent secretion, when small fragments of bone are carried out of 
the oar without being observed. 8nial] sequestra carried out along 
with secretiuus are doubtlessly aomelimes rejrarted as being the 
ossicles. 

Minute se(|ne-tra, embedded in granulation tissue^ disappear, aa 
just stated, by absorption^ a process similar to the physiological ab- 
sorption of the roots of deciduous teeth through vascular papillie. 
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Injury of the facial nerre^ where it pasaee through the aqtueductni 
Fallopii> may be caused by ueorosie or by the pressure of a seqaen 
trum iu transit, in which event a facial paralysis would oocbt. 
Slight paresis only, however, may result from Bach an injury to the 
nerre, the palsy, when nut great, heiug liable to escape notice. 

SometiineB large Bifquestra, consisting of portiuofi of the auditory 
or tympanic plate or of portions of bone containing the cochlea or 
aemi-circular canalM, are removed in these cases, especially in broken- 
down or scrofulous subjects (see Chap. XV.). It ia surprising to 
witness the rapidity with which recovery often takes place after the 
detachment of very largo pieces uf temporal bone. 

Among 131 more grave cutXH of the author's' (65 acute and 66 
chronic), exfoliation occurred with about equal frequency throagfa 
the mastoid pnicesA and external auditory canal. Of these 131 caws 
25 per cent had periostitis externa with abscess over the mastoid pro- 
cess; 2'A per cent had tym pan o- mastoid abscess; 16 per cent had per- 
forative necrosis of the cortex; 21 per cent had caries of the tympaoic 
walls; 14 per cent had facial paralysis; 34 per cent had polypoai 
tumors. 

The results of inflammation of the mastoid cellules are usually 
either iaduratiou or atrophy of the osseous structure. Since the 
rudimentary cellules of the mastoid in children are, when inflamed, 
liable to become obliterated, the parts in later years may present 
dense bony structure instead of cellules. 

The temporal bone, like other bones of the skull, is supplied with 
nutrient vessels both from its outer and its inner surfacea (the dura 
mater and periosteum). The middle-ear tract is inserted between 
these surfaces, and has a mncous-periosteal lining of its own. Thi£ 
large space within the bone, divided into larger and smaller cellules. 
is snrronnded for the most part by a very thin shell of bone. There 
are thus four surfaces, each with its own arterial supply; and this 
supply is sufficient so that when the periosteum (or corrospooding 
endosteum) is destroyed on one side no necrosis or caries usually 
results therefrom. Thus either the external periosteum, and the 
outer layer of the dura matKr (which is the internal periosteum), or 
the mucous-peri osteal membrane, or exoRteum, lining the entire 
middle-ear tract, may be destroyed without materially aftectjng the 
nutrition of the bone. Inflammation of both internal and external 
mastoid surface is, probably, usually necessary for the complete de* 
structiou of the cortical layer. 



* TransBctioDS of the American Otological Society, 1886. 
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Of course, it must be remembored, that all the gabjectiTe phe- 
nomena, Buch as vertigo, pain, and so-called brain tiymptomfl, brought 
about by fheee pathological conditiona occurring in the course of 
chronic purulent proceaees of the middle ear, or acuto exacerbations 
of 8uch, are similar in every way to those described with acute puni- 
leat otitis media; it is, therefore, uuuecessary to repeat them hero. 

The gravity of thena caHes does not depend aa much ou the lia- 
bility to transmissions of the purulent procetta to the brain as on the 
local nnd constitutional syniptomn arising in neuropathic or cachectic 
persons, especially when subjected to meddlesome treatment. The 
pernicious effects of over-tre4itment are ueen in a large number of 
diftictilt cases, of which the following is an example: A male, 45 
years of age, was suffering from an acute purulent inflammation of 
the middle-ear tract. Severe neuralgic pains were experienced, but 
there was free drainage. lu consequence of the copious syriugJDg 
and instillation of antiseptic and astringent solutions for the relief (?) 
of itymptorag the discharge was promptly suppresHed, and the aggra- 
vation was so great that periostitis of the external auditory canal and 
mastoid process developed. Fluctuation over the mastoid was de- 
tected before the drainage was again fully reestablished from the 
tympanum. When first seen by the writer, there was intermittent 
fluctuation ; the opening in the drum-head afforded escape for the pnra- 
lent matter for a day or two, when, on clotting, fluctuation would again 
appear over the mastoid. This alternate collection and rscape of 
matter from the drum was relieved by free incision through the drum- 
head and over the mastoid, but iu the mean tin^ perforation of the 
cortex of the mastoid process hud taken place. 

Whether occurring in otherwise healthy or in unfavorable sub- 
jects, there ia usually a history of this kind or of exacerbation from 
exposure. 

In children the nonrse of purulent inflammation is somewhat dif- 
ferent, since the mastoid cellules aro wanting, though the antrum 
is fnlly developed. Defects in the tegmen are not uncommon, and 
meningitis and cerebral abscess probably occur moro frequently than 
later in life. 

Ia aovero cases (whether so at the beginning or by subsequent ag- 
gravation) iuflamniatiou of the periostenl lining of the tympanum 
often extends by continuity of tissue very mpidly, botli internally 
and externally. The exacerbation may or may not he ushered in with 
a chill, but there is usually elevation of temperature and frequency of 
pulse. 

It often happens, especially in run-down subject*, that all of the 
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Cask 4. — Male, aged 24 years, with chronic purulent inflammBr 
tion of the niiildle yar. Patient was a drunkard, and suffered from 
tubercular deposits in the lungs. Ho bad been using a nasal (ionche 
for the relief of ozena, and tlii« was believed to liave naused the 
acute eicrtcerbation of the purulent procetw in the ear for which he 
came for treatment. On examination, it was found that the mem- 
braoa flaccida vas detached and that a dissecting abscess extended 
from the attic of the tympanum to the mastoid proceaa, which was 
swollen. Discbarge from the (-anal had L'cat^ed. There was pyrexia, 
and accelerated pabe — 13-t beats per minute. The patient refused 
to have the attic opened by an operation, but relief occurred sljortly 
afterwards by a spontaneous rupture of thn membranu flaccida. The 
patient continuing his dissipated habits, disappeared when thus tem- 
porarily relieved. It was afterwards learned from the family physi- 
cian, tiiat he died nine months after this with symptoms of pnea- 
monia. 

Facial |>al8y sometimes occurs during the progress of chronic 
purulent inflammation of the middle ear, since the inner wall of the 
tympannm through which the facial t^nal passes often becomes 
carious and necrotic, with consequent injury of the nerve. The 
resulting neuritis may bo either an ascending or descending one, 
the latter often being accompanied by intense pains in the mastoidea 
and parts contiguous to the course of the ncrre. The reader should 
consult Chapter XV., where facial palsy is treat«d of more at length. 
In early life grave, and even fatal, ear disease is of much more 
frequent occurrence, probably, than is generally suspected. In the 
two following cases,' however, occurring in very young infants, early 
evidence was not wanting, even to the inexperienced, of serious 
aural trouble, and death was due to neglect and ill-directed treat- 
ment. 

Case 5. — Otitis media puruhnta chronica. Poli/pui. Facial 
paraivsig. Pachymeningitis. Death, 

Male infant, 6 months of age, was brought to the author's clinic, 
at the Now York Kyc and Ear lufiraiary, in March, 1884, with the 
following historv: 

When 3 montlis old, he had bewn expoised to a draught coming 
through an open window of a railway carriage. A few days after- 
wards, a circumauricular swelling was observed to take place, whicli 
was, by order of the attending physician, ponlticed for three weeks 
continuously- The purulent matter which hud been collecting was 
then liberated by a lancet. After discharging u week, the opening 
was allowed to close, but subsequently it was again opened and 
dresaitd with a tent and some antiseptic ointment. The ear and 
wound were syringed three times a day with an aqueous solution of 

■Transactions of Che American Otologlcal Society, I88S, 



296 



OTITIC MEDIA Stn-PUBATIVA CHBOKTCA. 



one drachm of carbolic acid to the pint, the solution pa&sing froelj 
through from the wound into the canal. This treatment had been 
peraialed in until the dato of coming to the Infirmary. Tho child's 
mother thinks two sequestra of conaider&bLe she wero rumoved br 
lliG eyringiug about four weeks ago. The discharge, it was all<^ 
varies from time to time, and is now absent. The child nnrscfl well 
and sleeps fairly well- 

Kxaminntion. The lumen of the external auditory canal U ol 
gtrucied with pub, the removal of which brings to view a large polj* 
poid growth fllUng the canal. Thero is partial right facial parafvau^ 

March 13th. Discharge from the ear and sinus more free t<v4lay/ 
but the child is restless. The polypus was removed with the 
snare It was found to be of ranch greater size titan had been ex- 
pected, tilling the tympanum and c^nal almost to the meatus ox- 
temus. It was alKint one-half inch in length, and ftumewhai 
nodnlated. There was free hemorrhage after avulsion, which wa«»l 
however, soon arrested by instillations of hot water. 

The treatment consisted in gentle cleansing with warm water, na 
required, afterwards dressing the parts with calendnla aud boracio, 
acid, lutcrnallv. the calcium sulphide, in fimall dosee, was (pveai 
several times daily. . 

March 15th. There is diminntion in the quantity of the discharge, 
which is less purulent. General appearance is better, and the 
lessness which existed before the oiwration is less. 

The writer did not again see the patient; his mother, however, caniftj 
sevorat mouths aft*r to the InKrniury to report his death. She said 
that the next day after his last visit ho liecame more restloas, had 
cough, and raised mucus. Vomiting occurred after nursing «r tak- 
ing food or medicine, and continued until death, which took place^j 
on April 5th. The child cea«ed to nurse three days before dfat h, and! 
for two days no discharge from either the meatus or sinns was ob- 
served. He had caiiruhions for two weeks, at the beginning of which 
•'his face became stniight again " (double facial paralyMs), and at the 
end there was strabismus. These symptoms, taken together with the 
previous history, |>oint to pachymeningitis. It seems probable that 
the rapid recurrence of the jwlyiMud growth, blocking up the outlet*, 
and preventing drainage, amy iiave hastened the resmt. The physi- 
cian who attended the patient at home certified that he died of 
"pneumonia, convulsions, and dentition." 

Cabe 6. — OtiiU media purnlenla chronica contplicatttl tcith lympk' 
odMOrtia af the nerk, resuUing hi cartes o/thf temporal 6oiw. J'hciai 
paratyfig. .iffnin/jitis purulenttt. Drath, A ulop»ff. 

Albert S., u Mulatto, aged 7 months. The patient wa« brought to 
the ^'ew York Kyc aud Kar InfiLrmary in June> 1S85, with the folloW' 
ing history: 

Three months previous to this date, a small swelling appeared in 
front of the left tragus, coincident with a purulent discharge from 
the left ear. The swelling extended downward, rapidly enlarging, 
forming a large, irregular mass, occupying tho whole of the left side 
of thf neck. One mouth airo, the otorrhoBa ceased almost entirely, 
and at the .•aime time the child was taken to a city dispensary, and 



OTITIS HKOIA fiirrrURATlVA CHKOMICA. 

placed andor local aod general medicinal treatment for the glandular 
tumor. 

Dnring this period of treatment the tumor fliictnated tn size, a 
diBcharge appeared in the right ear, and the child became verj rest- 
less and irritable, sleeping poorly, attacks of vomiting alternating 
with diarrhcea; and leit facial paralysis vaa noticed for the first 
time. 

Examination. June let. The left meatna was ocolnded by granu- 
lation tissue, which was removed, giving vent to a large quantity of 
very offensive purulent matter. The caual wa6 dilated, the posterior 
and inferior walls showing an ulcerated granular surface, the 
drum-head was entirely destroyed, and the tympanum presented a 




Kis. «. 

lai^ cavity caused by the necrotic destniction of portions of the 
annulua tympanicus and temporal plate, the inner wall of the attic 
and atrium, the antrum and auditory plate. In a word, the bony 
walls of the large pathological cavity thus exposetl to view were de- 
nuded in every direction ; the ossicles were tibM.'nt with the exception 
of the stapes, which could be seen lying luu^ly upon the upper and 
posterior part of the inner wall, l^he right meatus was Qtlcd with 

fmnuhition tissue which sprouteil from the walls of the canal, the 
nim-heml was deittroyed. and denuded bone could be detected with 
the probe iu any portion of the tympanum. On the left aide of the 
oeck, there were a number of lyinphadenomata forming a large, ir- 
r^ular tumor, limited above by tne inferior attachment of the auricle. 
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one drachm of carbolic acid to the pint, the eulutiou passing freelj 
through from the wound iuto tbo caual. This treatment bad been 
persisted in until the date of comiug to the Infirmary. The child'* 
mother thinks two wquestra of conniderabla size were remoTed far 
the syringing about four weeks ago. The discharge, it waa allegetf. 
Tftries from time to limo, and is now absent. The child nur*6« wcU 
and sleeps fairly well. 

Examtnatiou. The lumen of the external auditory canal U ob- 
structed with pus, the removal of which brings to view a large poly- 
poid g^rowtli filling the canal. There is partial right facial paralysis. 

Man'.h lltth. Discharge from the ear and sinus more free to-daf, 
but the child is restless. The poljpus was removed with tb< 
snare It was found to bo of much greater size than had been ex- 
pectec], filling the tympanum and canal almost to the meatas ex- 
temus. It wa« about one-half inch in length, and Bomewhat 
nodulated. There was free hemorrhage after avulsion, which was. 
however, soon arrested by instillations of hot water. 

The treatment consisted in gentle cleansing with warm water, as 
recjuirud, afterwards dressing the parts with calendula and boracic 
acid. Intenially. the calcium sulphide, in small doses, waa given 
several times dailv. _ 

March loth. There is diminution in the quantity of the discharge. 
which is less purulent. General appearance is better, and the rest- 
JeasnesB which existed before the operation is less. 

The writer did not again see tlie patient; his mother, however, came 
several montha after to the Infirmary to report his death. She said 
that the next day after liiii ]iu>t vii<it he becjiuie more reatlese, had a 
cough, and raised mucus. Vomiting occurred after nursing or ink- 
ing food or medicine, and continued until death, which took place 
on April 5th. The child ceased to nurae three days before death, and 
for two days no discharge from either the meatus or sinua was ob- 
served, lie had conviilxi'ons for two weeks, at the beginning of which 
" his face became fltraight again " (double facial paraiysi.?), and at the 
end thero waa istrahiKinun. riiBse sympioms, taken together with the 
previous history, point to puchynieningitis. It seems probable that 
the rapid recurrence of the polypoid growth, blocking up the outlets,. 
and preventing drainage, may liavc hastened the rejiult. The phvsi-' 
cian who attended (lie patient at home certified that he diecf of 
" pneumonia, convulsions, and dentition." 

Case 6. — Otitic media pnrnienta chronica com plicattd with lymph' 
adenomft of the neck, rfnnUing in caries of the temporal bont. faaV 
paralysis. Mfningitia purufenfa. Dpath. A uicpsy. 

Albert S,, ii Mulatto, aged 7 nmtitlis. The patient was brought to 
tlio New York liyc tind Kar Infirmary in June, 1885, with the follow- 
ing history: 

Three months pi'evious to this date, n small swelling appeartnl in' 
front of the left tragus, coincident with a purulent discharge from 
the left ear. The swelling extended downward, rapidly enlarging, 
forming a large, Irregular maiu!, occupying the whole of the left side 
of the Qcck. One mouth ago, the otorrhcsa ceased almost entirely, 
and at the same tinne the child was taken to a city dispensary, and 
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placed under local and general niedicinal treatment for the glandular 
tnmor. 

During thig period of treatment the tumor fluctuated in size, a 
diacharffe appeared in the right ear, and the cliild became very rest- 
less and irritable, sleeping poorly, attacks of vomiting alternating 
with diarrhcea; and left facial paralysis was noticed for the first 
time. 

Examination, Juno lat. The left meatus was occluded by granu- 
lation tissne, which was removed, ginng vent to a largo quantity of 
very offensive purulent mutter. The canal wa* dilated, the posterior 
and inferior walls showing an ulcerated granular surface, the 
drum-bead waa entirely destroyed, and the tympauum presented ft 
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large cavity caused by the necrotic destruction of portions uf the 
annulus tympanicus and temporal plnt<>. the inner wall of the attic 
and atrium, the antrum and auditory plate. In a word, the bony 
walls of the large pathological cuvity thus exposed to view were de- 
nuded in everv direcliun ; the ossicles were absent with the exceplion 
of the eitapcs, which could bo aceu lying loosely upou the upper and 
posterior part of the inner wall. The right meatus was filled with 
granulation tissue which sprouted from the walls of the canal, the 
drum-head was destroyed, and denuded btme could be dctoctod with 
the prolK in any portion of the tympanum. On the left side of the 



neck, there were a number of lympbadenomata forming a large, ir- 
regular tumor, limited above by the inferior attacbi 
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Mid belov by tho level of the thyroid gland. No fluctuation could Ur 
detected in any portion of the miiss. There wu complete left facial 
panilyfiis. 

Treatmout. The tioclure of ucunit<e, and calcium sulphide were 
ffivcn^ the canals bctug cleaaecid and powdered boracic acid i&9uf- 
nated once daily. During the next eight days the patient's condition 
iuiprovud somewhat. 

June 8th, rcfitlese and irritablo. with some febrile morement, tem- 
perature ID'i**; frequent vomiting. DiEcharge from ears free. 

June 10th. The patient l}oramp drowsy and stupjil, had general 
convulsioud; coma supervened, and patient died on Jnue 13th. 

Autopsy. The dnra mater is healthy, with the exeoption of tliat 
portion covering the superior surface of the left petrous bone, which 
la much thickened from the deposit of tieoplaalie tii^sue, and at points 
presents isolated centres of ossification. 

There is purulent meningitiB of the convexity, the dcpoeit of 
lymph being more particularly noticeable along the margins of the 
longitudinal fissure, and ou the under surface of the anterior ami 
posterior cerebral lobes. The cortical substance is quite soft, and 
there is considerable accumulation of greenisli, offensive matter in 
tho subarachnoidean cavity. No connection could be traced between 
the ear and glandular enlargement on the neck. 

The accompanying cut. Fig. 45, somewhat enlarged, shows the outer 
surface of the left tenijjoral bone after the specimen had been pre- 
pared. The absence of the osseous portion of the external nuditory 
canal at this age brings the inner wall of the tympanum, which u 
very large, well into view; 1 is the promontory of the inner wall, 
aod jnst above it is the foramen rotundum from which tho stape< 
has escaped. The inner wall of the attic was gune, exposing the 
horizontal semt-circular canal. The walls of the antrum and the 
adjacent cellules were eroded away, and tho entire auditory plat« 
was honey-combed. Tho auditory plate, 5, which was sonrcely united 
to the squamous and mastoid portions, was undergoing sequestration, 
entirely denuded, and a sinus, (>, aitordcd communication betweeu 
the antrum and an ab:3ces9 beneath the periosteum. 

The annuhis tympanicus composing the anterior wall of the ex* 
ternal auditory canal is shown at 2: it is roughened all around, ae is 
tho tympanic plate itself. The rudimentary mastoid proceas is Men 
at 3; the under surface of tho petrous bone at 4. The squamoua por- 
tion is shown at 7, 7; the parietal bone at 8, 8. 

Od the inner surface of tho specimen, not shown in the cul^is 
seen an extensive opening along the Line of tho petro-squumosal 
suture through which, probably, tho inflammatory process extended 
to the dura. 

It is probable that in this caso the iiillainmatiou extended itself 
from the tympanum along underneath the auditory plate into the 
antrum, whilst a periostitis externa manifested itself on the outer 
surface. 

In reviewing Oase 5, it seems remarkable that so little nervous 
irritability existed during the progress of the case, although the ear 
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was deeply attacked. With tbe oxception of the last two or three 
weeks, the cbild sufTered but little, and bo far rm pain was concerned, 
it mav not hare aeemed im{H)rtBnt to the ordinary al>Hervcr. 

To the retention of secretions, the formation of wliich was aotiTely 
promoted by the three weeks* persistent poulticing', and perhaps 
also to the vigorous syringing, was doubtless largely due the gravity 
of this case. 

Hiddle-ear inflammation in children often gives riae to symptoms 
well calculated to puzzle tbe geueral practioiier, and lience ita pres- 
ence is liJible Ui be unsuspected; thus in Case o, the alleged cause of 
death an reported to bureau of vital statistics did not include the 
aarni trouble. 

The important knowledge to be obtained by observing the phenom- 
ena manifesting themselves in the ear in children is not available 
always without au expert examination; and this becomes a much 
more difficult matter when exterior mauifeatations are wanting, since 
deafness and distressing autophonia, etc., cannot always be explained 
by children, and never by very young infants, and pain in such 
cases may bo relegated to another region. Although recovery may 
take place when the anral symptoms are not recognized, yet deafness 
may remain. 

In these neglected cases it is well to remember that the danger 
does not lie in an invasion of the mastoid cellulet^, since the mastoid 
process exists in a rudtmentary state only beforo the age of puberty, 
but in an extension of the inflammatory process to the antrum, caries 
of the bone being consecutive thereto. An independent but coinci- 
dental attack of periostitis externa may, indeed, take place. Where 
the latter occurs alone, recovery is usually much more rapid, since, 
under proper treatment, rcabsorptiou of pus takes place, or it la 
evacuated by the knife. 

TVeatment. In tbe treatment of chronic purulent inflammation 
of tlie middle ear, it will be well to consider the cases under three 
groups, namely: I., those having a tendency to recovery without great 
loss of the function of the transmitting apparatus; 1]., these case* in 
which irremediable impairment of the transmitting mechanism hiw 
taken place; and III., grave and complicated eases. In the tirst- 
iiamed cases our object should be to restore the organ to as great 
usefulness as possible; in the second inptances, tu remove the irreme- 
diable and defw^tive structures which interfere either with drainage 
or the entrance of sound to the drum. The treatment of the grave 
eases will be considered further on. In accomplishing the above ob- 
jects, tbe surgeon should not lose sight of the importance of aiding 
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the offices of uature ia two eeseiitial particulars, namelj, the main- 
teuunco of good drainage from the middle ear and the improTement 
of Ihc general health of the piitient. 

The experience afforded by the sometimes grave compltcatioiuof 
chronic purulency ehonld admonish the pliysician not to neglect anj 
of these c^es, even when mild. A temporizing, rooddlofu>mo treat- 
ment of chronic purulent iii&ammatioD of the middle ear by local 
cauterization, astringents, and the like, baa justly brought a certain 
amount of odium or distruttt upon this special branch of practi«, 
since it may be continued almost indefinit«ly without beneficial m* 
sulu, and internipting, in ttonie instances, the niitaral tendency toi 
cure. The surgeon should, therefore, at the onset a<]opt a rational 
plan of treatment suited to each particular case, avoiding^ abasin 
methods. With the counsol of the family physician, whoa available. 
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a general course of treatment, including especially hygienic measnree, 
should be innisted on, all causative irlflueuces, elsewhere considered 
in these pages, beiug, if possible, removed before any local treatment 
is commenced. Thp presence of sevcrp luuyil cutarrh, diseased teeth, 
etc., if not attended to may prevent any fiivorable impreesiou from 
local treatment taking place. These matters having been provided 
for, the relief of purulency may then be attempted by local meaeurea. 
I. Where the mucous tract of the middle ear is the source of dis- 
cbarge, and there is no hindrance to drainage, a cure may confidently 
be expected frum cleanliness alone; and in by far the greater num- 
ber t>f caaes, healing of the perforations in the drum-head will also 
take place. Should the perforation, however, show no diaposition to 
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close, its edges may be gently stimulated by some irritant. The in- 
sertion of an e;elet, euch aa has been recommended for keeping per- 
foratinnfl open, would afford the noccgsary stimulation to bring this 
about. It must be borne in mind, however, that very often the 
doBnre of a perforation is followed by a decreaee of the hearing 
power. 

Where grannlation tisauo or polypi have developed In the dmm or 
antrum, they must first be removed before other treatment is at- 
tempted. The management of aural polypi will be considered in a 
separate chapter (XIV.). Granulatton tissue itt heat removed with in- 
strnments; putting forceps and cutting curette may he employed for 
this pnrpose. Granulation tissue generally sliows a tendency to rapid 
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reproduction, and so long as the general condition of the patient is 
unfavorable, local treatment is well-nigh useless, reproduction often 
taking place in a day or two. Where grannlation tissue occupies the 
attic or antrum and cannot be reached with instruments, the insuffla- 
tion of salicylic acid or the introduction of an ethereal solution of this 
drag, answers well. The writer, iu aunie ctkses, employs this remedy 
in the atrium, especially to the base of masses that have been removed 
with instruments. The applications should be made daily, or at 
longer intervals as required. Since humidity is known to favor the 
growth of grannlation tissue, the parts should be kept dry, the ear 
fringed as seldom as possible, all moisture being gently removed by 
means of absorbent cotton wound on the end of a carrier. In most 
cases, the introduction of solutions or powders is harmful, irritating 
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the mucous mombraao only further. They shotild not he emptorcd 
unless wilb the object of trail efoitniDg the mucous membrane of the 
tynipnnain iutu u dortuoid state. 

When the general syulcm of the patient In lu au uufitvorable stak 
scarcely any change may result from treatment for months or yean, 
DO matter what methods have been employed. 

XI. Where a large portion of the membrana vibrans has beeo loft, 
with or without ankylosis of some or all of the ossicnbu- articuUtioni, 
the treuLmeut will consist of measures for the repression of olorrbfu 
and tho removal of polypi and granulation tissue as before alluded 
to. Onr object, however^ iu these cases will bo to convert the muattt 
lining of the middle-far tract into a non-secreting or cicatricial tturfaet, 
for it will be no longer possible to restoro tlie formal functions of th# 
transmitting mechanism. We must now endeavor t<i improve the 
condition of the parts so as to secure the admission of sound in order 
that impact may take place directly upon the base of the 6tui>eB intl 
thf mL'uibrana tympani secundaria. After removing ony polypi or 
granalatiun tissue present, the drum may be packed with dryin; 
powders ur salicylic acid; the inatillatiou of absolute alcoliol in Aoms 
cases answcrii bellor. Granulation tissue may \»> treated by compres- 
sion with powdered boracic acid well pocked into the atrium, if the 
membrana vibrans is absent, or nearly so, and the preseuco of the 
powder docs not interfere with drainage. Where the secretions arc 
putrid} un occasional application of a 45)t solution of the peroxide 
of hydrogen it< often beneBcial. This treatment, persisted in for a 
longer or shorter time, may be followed by a cure with fairly good 
hearing. But often, owing to tho persistency of the inflammatorf 
process in regions beyond the atrium, namely, iu the attic and antrum, 
or maatuid colhilcs, sccrotione form and are retained, and rcmedios 
cannot be applied to the diseusod parts; or the presence of the de- 
fective mechanism and resniu of the iuflammatory process, such as 
newly-formed bands, ankylosis of the ossiclea, and retained secre- 
tions which have undergone iniiijiisaation, interfere with the entrance 
of sound. Under such circumstances the oporatton of excision of 
tho drum-bead and ossicles is to be considered, and will be diacusaed 
in detail further on (Chapter XVII.). 

Where a sinus cjcists leading up into the attic, either lu front of 
or behind the short process through the membrana flaccida, the 
membrana vibrans rcinalning intact, we may often bring about a 
cure by tharuuglUy clearing out the tract, usually filled with thick 
inspissated pus, granular tissue, etc The catting forceps or cut- 
ting curette can sometimes be used to advantage in these nntca. 
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being passed up along the sinoB far enough to detach any growths. 
Sometimes a large pathological cavity is thus opened up into the 
attic, extending even beyond into ftome o{ the neighboring cellules. 
When Bucb a passage baa been thoroughly cleared out, the ethereal 
Bolntion of wilicylic acid may be introduced on a small pledget of 
ootton-wool attaclicd to the end of a silver probe, the parts being 
afterwardB packed vith dry salicylic acid. Where a large area, how- 
ever, conaieting of attic and antrum, is secreting punilent matter, such 
measures are generally ineffectual, and excision is to be considered. 

III. Where the mucous membrane of the antrum and mastoid cel- 
lules, left in a state of tiypereniia aa a sequence of acute purulent 
inflammation, becomes infiltrated as the ca?e assumes chronicity, 
these cavities have the appearance of being filled with gelatinous 
matter, as before alluded to. If the mastoid i^ells now become the 
seat of caries, vltb denudation, and the products of the process fiud 
no outlet through the tympanum, burrowing through the poeterior 
wall of the external auditory canal or the cortex of the mastoid pro- 
cess will take place, giving rii^e to urgent symptoms, owing to impeded 
drainage. In these cases, especially where ^minting indicates the 
conree Uiken by the pent np aecretions, we should lilwrate them by a 
fr«e opening with tlie Icnife, 

It is a very ditlieult mutter to decide what course of treatment 
should be pursued in the early stages of such eases, since a diagnosis 
IB by no means easy. Leaving the discussion of operative jirocedures 
on the UftBtoid with the drill or trephine for the present, the writer 
will proceed to state what course seems to him best in the oases under 
discussion. 

The following cjisc presents some of the conditions which had best 
be left to nature, unless the patient comes under obscrvntiou at an 
earlier stage of the diseai<c!. The piitient was a woman, 19 years of 
age, who had l»enn. i)robably, the subjet-t of chronic purulent inilum> 
mationsinre niiJIdhood, although she hud no recollection of ever hav- 
ing had any pains in the ear, or any discharge therefrom, nntil a short 
time before she fir^t cume; she stated, however, that the ear liad had 
a bad odor at times ever since she was a child. After the removal of 
a mass of polypi, a large sequestrum was fouud at tbc bottom of the 
exteruul uudilory caiml, and which, on oxaniinatiou. proved to consist 
of a large fragment of bime involving the niiiHloid antrum, some of 
the pneumatic cells, and a portion of the roof of the tympanum. 
AJter these morbid products were taken from the ear, the patient 
made a rapid recovery. Facial paralysis, however, remained, owing 
to irreparable injury to the facial nerve. 
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When, io ouiw of the niaaoid, tbcre is bulging of the integumens 
of the poeterior wall ot the canal, decreacing the calibr« of th« 
laCt«r, the tninefiction baring a purplifb appearance, and aometimM 
a ininale opening, the part< ihonld be freely laid open. Thic tara*. 
faction haa often been miftaken for a poljpiu, and futile aEt«mpto 
made to reroore it with the snare. It is difficult to keep up drunagv, 
and relief is often tempomry onlr. GraTc symptonu, howerer, g«n> 
erally disappear at this stage, and, inde«d, discharge may now occar 
through the tjrmpanum. 

OffidoDS mi^cal meddling in these caaes can bnt be moet injuriooa, 
■iaoe it is not irise to attempt to separate sequestrating from bcalthr 
bone antil natnre ha« completed her flhare of the proceesi. 

When the posterior bony wall, perioateam, and iDtognment of the 
external auditory canal have been perforated in canes, aeqoeetiK pn- 
seoting in this locality can rery readily be remored by gentle manip- 
nlstion; sometimes, however, the canal requires dilatation. It u 
nsoally necessary to first bring away the abundant grannl*r 
which nearly always obstructs the canal, and tjlis any caritiea in tl 
mastoid. The point of perforation in young patients is often reir 
near the outlet, where the surgeon can easily sec what be is doin^ . 
Where no loose sequestra are found, the case bad best be left to the 
efforts of nature so far as its surgical aspect is concerned, aa minute 
portions of necrotic tissue rapidly pass out when the channel ia clear, 
while a certain qnantitr is absorbed. In some instances there is 
reason to believe that sequestra become encysted; of this, howerer, 
the writer can offer no absolute proof. 

Diseaae of the pneumatic cells of the mastoid may exist when the 
appeamnoe of the drum-bead gives but little evidence of any middle- 
ear disease; scTeral instances of this kind hare been observed. In 
one of them an acute and painful attack came on, accompanied by 
Bell's palsy. The mastoid inflammation did not abate for aererm] 
weeks, and the palsy lasted much longer. 'J'bere were no marked 
acoustic phenomena to indicate disturbance of the conductive meoh- 
UUBOi in this rase, nor was the drum-head more than slightly hyp«r- 
■mlo for a few days. In another caae, where the mastoid disaaaa 
had existed for years^ the perforation in the dmm-hcad closed up, and 
good hearing rt>tnrned; the purulent secretions from the maatoid, in 
the mean time, finding an outlet through the outer table. 

Sometimes it is good surgery, when clearing the drainage tract of 
granulation tissue, etc., to cautiously scoop out the pathological 
carom of the mastoid, using care to avoid wounding of the facial 
norre. The irritation arising from this procedure is apt to cause a 
more healthful inflammatory action in the parts. 



CHAPTER XIY. 



AURAL POLYPI. 



According to Schwartze,' aural polypi are found in 4< t&HiottXi 
patients with aural dtdousea, amung mal^s Iwitu as frequently as 
among females. Below U appended a tubulated Hat, Bliowiug the 
ages and sex in 192 cases of the anthor'a of which records were 
made: 
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To the tyro the precise point of origin of polypi is puzzling, and 
even the expert cannot always determine this at the first examina- 
tion made. Sometimes they can be seen with iht? unaided eye 
presenting at the meatus externus, or, if the canal be Urge, lying 
further in. Viewed through the aural speculum they can often be 
plainly seen tu present on the surface of the inner end of the canal 
or drum-head; but they never take their origin from the akin. When 
observed coming through the walls of the canal, it wilt invariably be 
found that they develop from the mucous membrane lining the cel- 
lules which lie adjacent in the mastoid or above the superior wall of 
the canal> but communicating with the middle ear. Polypi also 
spring from the opening!) of sinuses on the caual walls, and which 
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afford au outlet to secretions in the attic. When the product* of in- 
flammation of the maHtoid cellnlea 6nd an outlet into the posterior 
wail of the external auditory canal, or through its cortex behind the 
aaricle, the sinus at either of these vent«, as a rule, becomoH Gllcd 
with granulation tisane; the former soon sends fortli fungositiea 
which maj take on polypoid action, since the humidity and warmth 
of the canal are favorable to such growth; the latter from exposure 
does not take on such action, though, when freely poulticed, rcduD- 
datit matsaes of granulation tissue form there. 

Polypi do not grow from the dermic layer of the drum-head, bat 
perforations either of the membrana flaccida or memhrana vibrana 
are, towards the decline of acute purulent inflammation, often more 
or less occluded by the swollen mucous membrane which may sooner 
or later become the scat of polypoid growth. In such cases the 
polypi developing exteriorly to the drum-head may become large 
enough to occlude the ciinal, though attached to the mucous mem- 
brane by a small pedicle whoae size ia limited by that of the perform- 
tion through which it pasBes. 

lu the greater number of instances where polypi develop from the 
mucous tract of the mi<ldle ear, considerable loss of substance iu the 
drum-head will be found. The growth may arise from the atrium, 
attic, antrum, mastoidea, or from the cellules which surround thu 
superior and posterior walls of the tympanum and inner end of the 
external auditory canal; but in nearly all instances it eventually pre- 
aenU itself to view in the tympanic cavity or in the external aaditorj 
canal 

In rare instances polypi are observed to spring from the handle of 
the malleus, and Burnett reported a case of an organised vesicular 
polypus which contained the necrosed long process of the incus.* 
Their attachment is as a rule very slight. In one of the aatbor*! 
cases slight traction with the wire snare brought away, however, not 
only the growth, but also the malleus to which it was attached; it 
is needless to add, perhaps, that the drum-bead was absent in this 
case. Among 47 cases occurring in the writer's practice, where the 
point of origin of the polypi was ascertained, it was found that the 
growth started in the atrium in 26 cases, in the attic in 14 cases^ in 
the antrum in 'i eases, iu the mastoid cells in 1 case; was attached 
furthermore to the liandle of the malleus in 3 oases, and to the 
meatus wall in 1 case. 

Polypi are dividied according to their structure and nature into 



'tVcaUssontheEv. Phila., 18M, page 601. 



AURAL raLTFl. 



807 



mucous, fibromaitiux, and myxomalons varietiea. The latter are 
rarely met tritli, whilst the mticouH variety are the most common of 
all. The fnngositios which spring up from the carious walls of the 
canul, cousequoot to porforatirc inflammation of the mafitoid, are fre- 
quently very redundant aud exceedingly liable to recurrence. Tbey 
often completely occlude the cunal outwardly as far aa the meatus. 

The Hize to which polypi may attain is very variable, being from 
minute and ecarcely recognizable growths to tumors the sixe of a pecan 
nut^ completely filling the canal, and eren projecting out into the 
conoba. Where they have long remained, the canal sometimes becomes 
greatly increased in size by absorption of the osseoas snbstunce, and 
whore polypi keep on growing dnring youth, the canal, in adapting 
itself to the tumor, is frequently found to be of enormous dimeusioDa. 

In some cases the growth is confined to the tympanum by a rem- 
nant of the membrana tympaui; tha middle ear may thus become 
wholly filled np, or, whore only a small porforation exists in the mem- 
brane, the growth may make its way through and develop itself in 
the cunal, the pedicle only remaining inside, an in the instance be- 
fore mentioned. The tibromatons polypi are said to arise from the 
periosteal layer of the mucous membrane of the tympanum. When 
tbey are found attached to the wall of the exterual auditory canal, 
they take their origin from some sinus leading into the canal from 
the pneumatic cells which abound in this vicinity, as above stated. 
These polypi are very much tougher than the mncons variety, and 
arc much more rarely met with. The clinical history of some easos 
shows that, on attaining a certain size, polypi detach thomaelves 
spoDtancously and come away, their place being oftcu speedily ooou- 
pied by a new polypoid growth. 

The symptoms produced by the presence of polypi are numerous 
and often severe and grave. There will nearly always be found the 
phenomena duo to chronic purulent inflammiition of the middle ear, 
such as otorrhoea, etc., but the presence of the growth generally in- 
oreaaee sncb symptoms, and in addition may give rise to otalgia and 
other neuralgic syniptoms, facial paralysis, deafness, autophouia, ver- 
tigo, and nausea, oScusive odors from the decomposition of peut-up 
secretions, hemorrhage, caries and nocrosis of the bony structures, 
aud often nieningiLis. resulting in death. 

The otalgia and other uburalgic symptoms are, in great part at 
least, due to the pressure of the tumor, especially when coincident 
with an exacerbation of the otitis media. 

The vertiginous phenomena seem to be due, in tbeee caaee, either 
to the increMe of labyrinthine pressure, the more direct oorebral 
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Altboagb carta and nternna can icarcely be considered as due to 
poljpi alone, yet when the bone ia already affected, an eztenaioa of 
tha p r ooeai may be chns brought about. 

UtningUU soroetimee occurs, u a consequence of the 
oaoMid by the impaction which takes place vhen acute middle 
inflwnmatiou ^upervenefl during the preeenoe of a polypus in t 
tympanum. The writer has met with initancee of this kind, one 
which, at laaat, waa fatal. In these oaaes the tumor itaelf seema to be 
iaoraaaed in iixo. In one case where a patient came to the infi 
•Dflbring from pain, iniomnia, and other symptoms due, it waa ta; 
poaad, io pachymeningiliN, relief was afforded by remoring a I 
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amonDt of polypoid ^owtfa from the tympanum and antram mas- 
toideum ; recovery was slow, aud though the patient waa finally dia- 
charged, hie niiud at the timi; was aHected. In still another ca«e, 
vhere the patient refnited to submit to an operation for removal of a 
polypuH which troubled him, pachymeningilie. believed to be due to 
the pressure of the polypus upon the tegmen tympani, developed, 
with hallucinations, suicidal mania, etc. The patient died soon 
afterwards from maniacal exhaustion. 

The following caeee illustrate well the history and course of the 
disease. 

Measles. OiHt» media puruhnta chronica. Otalgia. Brain 
fever. Poli/jiun in both ear-t. 

Female child, aged 11 years. Seven years previously had measles, 
followed by treqnent attacks of otalgia. Eighteen months since she 
had had "brain fever" for three weeks, with discharge from the 
left ear, which still continues. Three weeks ago tlie right ear also 
began to discharge, without previous or subsequent pain. 

Examination showed a polypoid growth in the left tympanum. 
In the right ear a polypus was seen attached, seemingly, tn the short 
process of the malleus, aud rendering thcdrum-headindistiuguishable. 

Measlfs. Otitig Media Puruhnta Chronica. Neuralgia. AutO' 
fhonia. Tinnitus, (\itarrh of the upper-air Paxsages. 

Irish domestic, aged 16 vears. During an attack of moaslen two 
years ago she took cold, otitis media ptirulenta of the left ear ensuing. 
Discharge eontiones until the present time, accompanied by great 
deafne»f. One year ago, during the winter^ she contracted a bad 
cold by going out of the house with bare feet. Since then there has 
been almost constant pain, occasional tinnitus in both cars, aud 
weekly neuralgic headaches. No vertigo, but occ-asional autophonia. 
Patient is subject to attacks of naao-pharyugiial catarrh. There 
has never been any discharge from the right ear. Menses are regu- 
lar and normal, and general health fair. Examination shows a poly- 
pna occluding the left external unditory canal to the orifice. This 
polypus was removed with the snare, and daily insufilations of boracic 
acid ordered. Improvement iu hearing followed this procedure, and 
the chronic suppurative process healed shortly under this treatment. 

Treatment. From the cases presented it will be seen that escha- 
rotics are not employed, but that when the growth is of sufficient 
size to be engaged in the loop of the aural snare, that instrument is 
always first employed. The first steps to lie taken, howevor, are to 
lightly syringe the ear, and afterwards carefully dry the parts with 
absorbent cotton-wool wound on the end of a carrier; then ascertain, 
if possible, by careful probing, the exact point of attachment 
of the pedicle, since most aural polypi are pcdiculated. Gentle- 
ness is urged in the above procedure, for polypi bleed very readily 
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when handled, and the presence of blood interferes with the open- 
tion. The loop of the polypus snare should be made large enough 
to just pass over the tumor and then be slowly carried down to the 
seat of attachment, when the wire should be tightened as much u 
possible without breaking. 

Fibroid polypi will generally resist the cutting action of the fine 
wire now generally employed, on account of its hardness, in place 
of the stouter silver wire; it will be well, therefore, when it ia evideat 
that the wire will make but little or no impression, to make firm trac- 
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tion upon the tumor and complete the operation by evulsion. In 
such cases it will usually bo found that none of the tumor is left. 

Mucous polypi are most easy of amputation. Sometimes several 
efforts will be necessary before the entire mass is brought away. When 
any portion is left, it should, as a rule, be removed by the biting 
forceps or a cutting curette. Where sevenil polypi exist in the snme 
canal, they should all be removed at one sitting if the patient c-an 
endure so much, for anesthetics are seldom employed in this opera- 
tion, unless it be in the case of children or for the detachment of 
fnngoid tissue. 

Hemorrhage is rarely profuse after the operation, but when it 
occurs it may be promptly checked by gentle syringing with hoi 
water. 
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After the removal of polypi, the writer has found by experience 
that it is not necessary to use such severe measures as the applica- 
tion of strong caustics to the base from which the tumor sprung. 
Superficial caustics, as a rule, are inefficient, while searching ones 
cannot be controlled and may produce serious trouble in surrounding 
structures. The parts should after every operation be dressed by 
insufflation of pulverized boracic acid or salicylic acid. In certain 
cases the employment of alcohol after the operation is beneficial. 
Strong alcohol may be instilled, several drops at a time, and allowed 
to remain for a few minutes. It may be applied several times daily, 
and in some instances the parts do well if afterwards dressed with 
one of the powders above mentioned. 

Fungosities springing up from the external auditory canal where 
a communication exists with diseased mastoid tissue should be re- 
moved with the biting forceps and the canal afterward dressed with 
powdered boracic or salicylic acid. This dressing should be repeated 
dai]y by the surgeon himself, and by the patient during the interval 
until the improvement begins, when the application may be made 
less frequently. 



CHAPTER XV. 

FACIAL PARALYSIS DUE TO AFPBOTIONS OP THB E 
AND CONTIGUOUS PAET8. 

Bell's palsy, as this ftfiection has also been called, is a not in 
qnent sequence of disease of the facial nerve in its passage thnv 
the temporal bone. It may be caused by interonuiial disease eil 
at the source of the nerve or at some point along its ootuse bel 
entering the temporal bone; by necrosis of the labyrinth; by infli 
mation of the middle ear near which the facial canal passes in 
course. And by exposure of the nerve to cold after its exit £rom 
stylo-mastoid foramen. Facial paralysis may also arise from tntni 
fiactnre of the base of the skull, etc. Allusion to this trouble 
been made in discussing acute and chronic inflammation of the mid 
ear, syphilis, etc. 

The author has records of 32 cases seen in his own practice, 
males and 11 females. The two youngest were males, aged 6 i 
7 months reapectively ; two males and one female were 2 yean 
age, and one female was under 3 years of age. Five patients « 
between 5 and 10 yeara of age; three were between 10 and 30; se^ 
were between 20 and 30; four between 30 and 40; five between 40 i 
60, and two between 50 and 60. 

Etiology. In sixteen of the author's cases paralysis of the fa( 
occurred during the existence of acute inflammation of the mid 
ear; in seven cases during the progress of chronic purulent infla 
mation of the middle ear, either as a sequence of an acute exacer 
tion of the inflammation or due to exposure, draughts of cold i 
etc.; two occurred in connection with subacute inflammation of 1 
middle ear from exposure; one was due to gunshot wound of 1 
drum (see case of Lieut. Simms, p. 154), and one to fracture of 1 
base of the skull, causing also purulent inflammation of the mid< 
ear. Syphilis was the cause in four cases; in none of these was th< 
any purulent process or caries of the bone, the paralysis being d 
to central disturbance or perineuritis of the facialis. 



The impaction of polypi, owing to swelling of the mncoue mem- 
brane about the growths themselves, and possibly to their enlarge- 
mout also, seemed to have been cauBative in a greater or lees degree 
ID five cases. Caries and nccroeis of the bone Bccompaniud in uu- 
merous iustauces the inflammatory procesHee of the middle ear; 
in eleven cttae«, namely, there wsb caneo of the mastoid, in three 
there watt eariea of the tympiiiiio and auditory plates. In five cases. 
fuTthermore, necroois of the labyrinth occiirr*?d. in three of which 
the cochlea, as Bhown by the sequestra, was involved. 

Diseased teeth, especially the retention of teeth which had been 
filled after destroying the pulp or " nerve," aud the difficult eruption 
of wisdom teeth, exerted a very decided iufiueuce in a considerable 
number of cases ; steaming and puulticiug the ear excessively for 
the relief of earache was the predis|>OBiug caune, without doubt, in 
three cases. lu most of such cases the immediate excitant was ex- 
|)08ure of the sensitive region about the ear to draughts of cold air. tt 
would seem, namely, that where the nerves are made over-sensitive 
by excessive poulticing, reflected irritation, and the like, or from pro- 
longed excitation from any cause, giving rise to exhaustion, the sus- 
ceptibility to uetiritis Is increased, aud slight cxcitiug causes may 
give rise to facial paralysis. In regard to the side affected in the 
caaes above enumerated, the following observations were mode. Nine- 
teen were affected on the left aide, eleven on the right, aud two on 
both sides. AmoDg the males the right side was affected iu tec, 
the left in uine, aud both in two cases., whilst in females the left side 
was affected in ten and the right iu one case. The more frequent 
occurrence on the le/i ^iile U notable; the same tendency on the left 
side is also noted in connection with chronic non>puru1ent iuflamma- 
tion of the middle cur and in othien)».t[]ma. 

Symptoms and Coune. The appearances of the face wheu the 
functions of tlie facial tierve have been impaired are well shown in 
the acGom|m.nying itlustrutions, one a single and the other a double 
facial paralysis. The caeca cited below are so illustrative that a de- 
tailed account of 8ym)}tom8 may be omitted here. Attcutiuii, how- 
ever, is invited to the nervous and acoustic disturbances, as pain, 
vertigo, neuralgia, noises iu the ear, and aiitophony which were pres- 
ent in these cases. These made a group of symptoms ua puzzling as 
those known under the uascientiflc name of M6ni^re's disease. 

The degree of deformity, depending on the extent of injury to the 
nerve, is slight in some cases, and detected with difficulty, whilst in 
other iostancea it is very great. The writer has uutcd, for example, 
cases where, from the history, the trouble was unknown to the patient 
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himself althongli existing for many years. The patient. boweiYr, 
usually obserTcs tho peculiar loss of motion of the muscles of tb« ooi 
nde of the face in laughing, whietliug. or in mtutinaUng food, «tr. 
Where the paralysis is due tu aiidille ear disease aSartiug the faciali* 
before the chorda tympaui is given ol!, l\u>rc will 1>e found a parxul 
loss of last* in the anterior two-thirds of the tongue, on the saou 
side; this may not he noticed hy the patient nntil his uttuntiua ii 
directed to the matter. Where tho cause of the pnralysis is centril, 
wo may find that tho patient retains the ability to raise the eyebrow-, 
since the temporo-focia] branch supplying the oeoipito fronc&Iif< mai- 
cle has its origin remote from the roots of the poriio dura. Spwmof 
the facial muscles from thu physiological effects of atryohnia or otJier 
cause may he mistaken for facinl pulsy; the writer once saw a c»eo( 
spasm due to large doses of mix vomica, in a patient with chronic in- 
flammation of the middle car, wliere, before the real cause irua dis- 
corered. Bell's palsy had been easpected. 

The coxirse of facial palsy deperwia on the nature of the primart 
affection; where it appears in tho course of an otitis media of a mild 
typOj or arises from cold or the impaction of a polypoid growth, the 
palsy disappears, its a rule, very s<M>n. Kemcval of the cause will 
usually he followed by the dfsappeiirance of the trouble. In a coo- 
sideroble number of instances, however, recovery is incomplete, and 
more or less disfigurement remains during life. It hns been stat^O 
that faciul paralysis is sometimes due to iutra-tympaTiic preasare 
caused by polypi or pent-up secretions; in two caees of the latter ob- 
served by the writer, the symptoms disappeared after evacuation of 
the fluids, in one instance through the drum-head, and in the other 
throngh the sac of a tvmpano-mastoid abscess. In another case dua 
to impaction of an inflamed polypus in a broken down subject suffer- 
ing from au exacerbutiun of chronic purulent inflammation occasioned 
by exposure, the auditory plate became carious, the cochlea waa cjifoli* 
ated,aud came away in a sequestrum. After this, recover)- was rapid 
and considerable hearing remained for musical tones and conversation. 

The following tmses illustrate the symptoms', course, and termina- 
tion of the trouble. 

Case I. — Chronic Purulent Tnjlaniniaiion of the Tympanic Attic 
and the Mastoid AntruTH. Exacerbatioit from fmpactioH of J^otyp^g, 
I'hcial Falsy. PackyiHenmffit is . DeatA. 

J. G., a merchant, aged 4(i years, was first visited at his residence 
en June 3d, 1879. Patient gave a neuropathic ('* malarial ") historyi 
and was su^cring from nervous exhaustion due to the strain attend* 
ant on a series of nnauccessfnl business ventures during the past nine 
years. He has had a discharge from the left eareince childhood and 
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vhen living in England was tuken hy his ratlier to Ijondon to see lAr, 
Toynbee. Of late years a *' fleshy " growth pnsseutiug at the left 
meatus bos been noticed. Ho stat^xl that four weeks ago the dis- 
charge ceased, and he vng taken with severe pain in the ear, extend- 
ing to the muetoid process and m\e of neck and face. About ten 
days ago all of the symptoms iucreaHcd iu severity, and the left side 
of the face b«ame paralyzed. Loeches and poultices were applied 
without eiving any relief. During the [Mwt two days the escape of 
pus and blood from the pharynx seemed to point to drainage through 
the Eustachian tube. 

Examination. The inner extremity of the external auditory canal 
is completely occluded by an inipncteil polypoid muss. There is left 
facial paralysis. There area number of curious teeth iu the lower 
jaw, together with a heavy collection of l-artar, Ue complains of 
photopliobia and vertiginous phenomena; the pulse and tenii)«r»tare 
are almost normal. 

Treatment. The polypus was removed with a snare, and the pa- 
tient was placed under appronriate constitutional treatment. During 
the next month there was, nowever, no improvement in the symp- 
toms, the patient continuing to lose ground, although the drainage 
from the car was unobstructed. There were at times severe exacerba- 
tions of pain in the head and ear with vertigo and vomiting. After 
the twenty-seventh day the patient grew rapidly worse, agonizing pain 
in the head and vertigo were constant, diplopia and muscular spasms 
of right side of face appeared ; he was unable to swallow or voluntarily 
empty the bladder, became comatose, and died July 11th. 

In this case, after the cerebral symptoms set in, and after estab- 
lishment of free drainage, there was no further increase of the inHam- 
matioQ of the middle ear tract, nor was there any periostitis externa. 

Case 2. — Faciai parait/iis of tht right side, caused by necroais of 
the petrous bone, occurring in a case of chronic purulent inftamma- 
tion of the middle ear. 

See Figs. 40 and 50 (from photographs), showing the patient in 
Tepo«e, and the same patient endeavoring to taugh. 

Fatient was a woman, 19 year^ of age. When about ten years old 
she experienced buzzing in the right ear. Coming for treatment in 
November, 1880, she stated that tho car never digcharged until six 
months previously; commmjoing after-pains and a gathering" in 
the ear. Four months ago she bud a severe cold in the head, and one 
wcL-k aftcrwarrls she found, on getting up in the morning, that the 
right side of the face was paralyzed; the mouth was drawn to the 
left, and she was unable to close the right eye. She was not suffering 
pain when she came for treatment, but previously she had tiufTered 
much from neuralgia in the right temporal region, perhaps partly 
from dental caries. For the past four mouths the attacks have been 
of a more distinctly paroxysmal character. For tho past two months 
she WAS never free of vertigo, and was in constant fear of falling 
backwards; her gait is staggering. When pressed for a statement 
respecting the dnration of the aural disease, she admitted that the ear 
had always had a bad odor. 
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Od ezamiDAtion, » large polypne was Been to almost fill the right 
external auditory canal, and the pmbe detected thff presence of ft 
detached eequestrum of bone deep in the canal. The puljrpas, which 
wai attacbeu to the saperior-poeterior wall of tho canal, near its oat«r 
extremity, was remored by the snare, and the fiequestrum was imme- 
diately afterwards brought away by the foreign-body forceps. The 
latter came away with diflieultr. although the external auditory canal 
vat. fortunately, very large. The sequestrum, when examined, prorrd 
to consist of a plate of irregularly rounded bone about one-fourth of 
an inch in diameter, one portion of which wat! very thin, and the 
other nearly a quarter of an inch in thickness. Thin Kequeatmm cod- 
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siatd probably of the roof of the tympanum and a portion of iho 
mastoid body jtisL exicrDal to the hiatiis Faltopii. A ridge on the 
■pecimen corresponds to the anterior ridge of llie groore on the 6Upo- 
nor hordi^r of the bone located beneath the suptiriur |>eLroHa1 sinns. 
The roticulalod arrangement in the cavity of tbe specimen has the 
general arrangement of the reticalee of tho antrum mastoideum; 
beeidea which, the relations of the compact and canccUouc tissuen ar« 
BQch as to exclude its haring been located elsewhere, Tbe stiperior 
surface of the sequestrum, where it came in contact with the dura 
mater, was roughened by caries. 
After the romoTal of the sequestrum, another large polypoid maaa 
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waa tiiken away from the car, leaving a rerv largo cavitj at the juno- 
tioD of the canal and tho poGti'iior wall of the tympanum. 

At tho bottom of thiii cavity was a mass of j^ranulation tiuuo, 
which, nnder the nite of powdered acidum boracicnm, soon disap- 
peared, and the discharge ceased. The facial nerve, when tested, did 
not respond to either galrauism or farodism. although, *t first, the 
muBcle«> of the lace gave degenemtive reaction. 

In this case, the facial nerve was undoubtedly impaired before 
the chorda tympani was given off, for there was very decided modi- 
fication of the aonsc of taste on tho rij^ht side of the tongue. The 
palate was unaffected. Tho palsy baa been treated by the galvanic 
current, but with slight improvement. Hcariug was not entirely lost. 
The patient is ut present free of vertigo and tinnitus aurinm, but 
has occasional headaches, owing to a rather run-down condition! 
and the continuance of oral and naso-phar>'ngeal irritation. 

Case 3'. — Bilateral facial jtaral^sts occurring in a caxe o/sudden 
dea/neM from $yphili9. 
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I See Figs. 51 and 52 (from photographs). 


showing the patient in \ 


H repow, and the lame patient endeavoring to oloee the mouth and eyes. 1 


H *Outt S aad 8, with the aooompanyitiK iltustratlons, w«re published In The i 
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Thii patient wu a mao, 40 years of n^e, who had contracted srphilw 
in the «ummer of 1879. aud was treated in Charity Hospital. Tbrc* 
months later, having taken a severe cold, he had paralysis of lh« 
right side of the luce. Threv munthe after tbi« attack, amj ei 
moDthe eobsequent to the syphilitic iDfectioD. he wae agaiu tofi ntnci 
expf'M^I in a cold rain«torm, an<1 went to bed with a severe cold; < 
getting np the following morning he exponenced bo much rerUj, 
that he conld outy walk with diflieultr. While eating his hreakfaat, 
he found that be could open his mouth only wide enough to admit a 
ipoon between hia teeth. A facial panilyiis of the left »de had now 
occurred, and the inability to get food into the month was owin] 
doubtlcAnly. to the unique employment of the unaffected mnsclos ai 
in mastication. 

The patient at this time experienced fievere pains in the right aide 
of the head. Soon after the experience abortf related, aa taking placttJ 
at breakfast, while trying to converse with a friend, he fuund himaclP 
to be perfectly deaf in Imth ears, and since then he bos been unubli 
to hear a single word, however loudly spoken. The patient las nut^ 
consciouB of auy dcafneas following the first attack of parayMis oa 
the right side. 

When the patient first experienced difficulty in opening the months 
he fancied that he had " lock-jaw," and he then ascerlainctl that 
instead of the face being drawn to the left, both sides were uutr 
alike. Folhiwing both these paralytic invasions, he experienced dia- 
tressing tinnitus anrium^ which continued up to the time he was 
seen — some eighteen month^afti^r the initial attack. lie also suffered 
rreatly from paina in the bead and vertigo until a short time before 
Uie writer saw bini. He could not, of course, either whisper or 
whistle. No treatment was attempted. 

The view of this patient, when the face was in repose, gives 
the characteristic facial expression in this affection; the eyes have a 
horridly Htariug look, while the entire face is an expressionless blank. 
When trying to explain the symptoms of his case, the difficulty oxperl- 
onood in enunciation, together with the nasal tone and collapsing of the 
nostrils—the latter preventing the entrance of air into the nose- 
caused the patient to exert himself in a most painful manner, yet tha 
face gave no evidence of the struggle taking place. The absence of 
nearly all of the teeth rendered nrtioulatlon still moru difficult. 
When an effort was made to close the mouth and eyes, the former 
was accomplished by the action of the temporal, maaseter, and inter- 
nal pterygoid muscles; the patient was, however, inclined to use hift 
hand when requested to bring the jaws together. It was not posajbl* 
to close the eyes, but be was able to roll them upwards and inwards, 
the lower lid remaining inactive, the upper lid dropping down slightly 
by its own weight; the effect of the display of the lower portion of 
the cornea between the widely separated lids wu ghastly in Um 
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extreme. Fortunately fur these cases, tho levator palpobrse not being 
Bupplied by the facial nerve, the upper lid can be raiseiJ from the eye. 
The canse of the paralysis in thi^ case ie somewhat in doubt. 
There is a etrong probability that the morbid process which gave rise 
to it was at the base of the brain; if so, it was probably syphilitic. 
The fact that the patient had lost control over tho fronto-occipital 
muscle pointed to a central lesion. There are some reasons, however, 
for believing that peripheral causes also existed, the most important 
being the aural symptoms; the attai-ks fullowe<l colds, during 
which there were pains in the neighborhood of the ear and disturb- 
ances of the fnnctions of both the transmitting and perceptive regions 
of the ear. The exact seat of the peripheral lesion, if any, cannot be 
told, for there were but slight morbid changes in the ear perceptible 
to the eye, aud the patient did pot return again to have the sense of 
taste, etc., tested.* 

Cask 4.* — CompMe facial ^aratusie occurring during an attack of 
subacute catarrhal iufiammation of the middle car. Severe head cold. 
Irritation fivm a dead tool ti. 

Patient was a seniiuarian, 40 years of age, who Lad always been 
subject to head catarrh ami. of late years, to neuralgia from irritation 
of defective teeth. General health not good. His present trouble 
began about four months ago, when the amalgam plug in the lower 
right &i>coud bicusnid tooth became luui^e, and was replaced by a 
dentist after the pulp and nerve liad bccu removed from the tooth, 
leaving it in a diseaseil and sensitive condition. Patient was much 
run down at the time by hard work. On Chriatmaji morning he ^ot 
up feeling badly from au exacerbation of head catarrh. During the 
church service he perspired freely under the heavy vestments worn, 
and stood in a draught of cohl air from an open window with uncov- 
ered head and riffht aide of neck. An attack of subacute aural 
catarrh followed tliis, aud severe neuralgic jmiuB, starting in the right 
mastoid and extending down the neck and over the temporal region. 
On the second day after this, complete facial paralysis of the right 
side developed. Pain in the right mastoid was so severe as to mask 
other symptoms, and patient was confined to his bed for three 
weeks. For several weeks after getting up tho paralysis was treated 
with tho furadic and galvanic currents', aud the ear bmtered. 

The author first saw the patient about three months after tho 
trouble began. Patient was then weak and nervous, and very con- 
siderable paralysis of all the mnscles of expression remained. From 
the first there has been considerable swelling on the jaw over the 
region of the dead tooth, and hypero^sthesia of the skin of right 
cheek. The dram-heads showed but little of the effects of the recent 

1 For i^tlier feature of thia caae, especially as regards the hearing, •ee- 
AmericAn Journal of Otology, vol. ti., p. 80i. 
' Medical Record, June l»ib, 1884. 
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catarrhal inflammation. Hearing in right ear almost normal; bat in 
the left only lend voice was heard. 

On extraction, the tooth giving rise to the irritation of the inferior 
dental nerve wati fuuud to hare ita pulp^caritv careleafily filled ^ith 
amalgam, its canal being loosely packed with cotton-wool down to 
within a quarter of an inch of the apex. The alveolus was in a state 
of inflammation. 



The anomalies of audition were particularly interesting, owing, it 
is believed, to the paralvBis of the t*ngor tympani, stapediua, and 
tensor pnlati muscles, which derive their motor nerves from the 
facial, eince it is through these inu»;les that tension of the transmit- 
ting mechanism of the ear is maintained. Since the paralysis came 
on, bis own voice iii uunalural to himself ; it echoes in the right ear. 
Soands emitted from the movementa of heavy trucks, coal rattled in 
a sheet-iron vesfel, the larger pipes of an organ, etc, give rise to a 
aecond impression of sound which is perceived in another key al- 
together, and resembles the rattle of the cords of a snare-dram. 
This supplementary phenomenon, known as acoiisis dnplicata, or 
double hearing, is dne to cognizance being taken of vibratory move- 
ments of the dmm-head itself, which occur independently of the rest 
<ft the transmitting mechanism, i*. «., without causing excursive more- 
ments in the chain of ossicles. Autophonous phenomena weree]ci)eri- 
enced in the left ear, due to the loss of tension from cicatricial trans- 
formation. 

On reviewing the history of this cose it wonld seem that the 
nerves affected by the deatal irritation were in an exhausted state, 
favorable to neuritis, and that the facial nerve, which lies in the 
inner wall of the tympanum, was especially liable to become affectfld 
through extension of the iullanimation of the middle ear presmL 
It is difficult to say whether the ex|>osure to the draught of cold air 
or the middle-ear disturbance first gave rise to the nervous tronble; 
in other words, we cannot tell whether it was an ascending or do- 
aoending nenritis. Tt sooms probable, however, that but for the 
presence of the dead tooth the patient might have escaped the facial 
paralysis, since non-snppurative inflammation of the middle ear is 
not liable to extend itself to the facial nerve ; even the much-oxpoaed 
chorda iyntpani ecems seldom to be affected. There was in this can 
no alteration iu the seusation of the tongue. 

We are not left in doubt as to the pen'phoral origin of the paru1ysi>) 
in this caee, since the temporo-facial branch supplying the occipito- 
frontalis muscle was involved, and its fibres are believed to have a 
central origin, remote from the other roots of the poriio dura. 
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The Talne of pain in the maatoid as a Hjmptom in differential 
diagnosis is well shown here. Intense and prolonged {utin was ex- 
perienced, due to the neuritis alone, in all probability, and henco the 
operation of trephining tht; mastoid for the relief of inflammation of 
the antrum or ccDuloe wonid have been inadvisable. 

The following case is one showing great similtirity with the fore- 
going : 

Case 6. — Facial Paraltfsijn fine tv severe Hend Cold as an exciting 
Cause, mid Ihe (freat Irriiatiojtfrom a '*deafl " TtMtth. Chronic Catar- 
rhal Otitic Media. Syphilis. Recvvery from palsif in fourteen days. 

Patient, a male, aged 37 years, with good general health, waa first 
seen by the author on October 17th, 1887. Patient hati suffered for 
two months in 18H2 with severe bronchial catarrh, and had always 
been afilictefl with catarrh of the head, llo hu« been stiglitly deaf 
for several years, but tliree years ago the deafness became especially 
marked in the left ear. Two years ago he contracted syphihs, and 
wa« kept for a whole year under full doses of mercury at the point of 
«alivution. Hia teeth have long been defective. One year ago a 
"dead tooth," the left upper first bicuspid, waa filled by a dentist. 
About four months since a sudden *' roaring noise " began in the left 
ear, after a sea-bath, and has continued ever since. This was treated 
by vigorous syiinging of the ear two or three times daily. Two 
weeks ago he began to experience a giddy feeling at times, with 
nuusca ; nc fell from his ehair at the table one day. Since this time 
he has also experienced headaches m tlie left side, extending over the 
forehead of the same tiide, and. furthermore, an occasional pain in the 
left ear. Three days ago, whilst at sea, took a severe head culd from 
exposure. lie states th&t the cold settled about the angle of jaw under 
left ear. The left facial palsv wa* Srst noticed yesterday. Ho cannot 
spit, close the left eye. or whistle. Mouth drawn to right side. Tliere 
is very decided head-catarrh. Patient is niuoh run down in health, 
and vertiginons. Tinnitus annoys him greatly. Hearing in left ear 
for loud voice only at livo feet distance ; in right almost normal. The 
region above the tingle of jaw and under auritrle on left side are sensi- 
tive to the touch. To have ** dead " tooth removed. 

October 18th. — Had "dead" tooth drawn vostcrduy, both, roots 
being found diseased, with an abscess in the Jaw. Another carious 
and filled tootli, on the riglit side, was also removed. Pain about the 
angle of jaw very severe to-day. 

October 19th. — Pain and teudem ess now well realized ut the exit 
, of the facial nerve from il^ canal, I^atient did not obtain any sileep 
during the past night. During the exacerbation of pain the paralysis 
seems to be increased. 

A'^eratrine ointment ordered, and 5 grains of quinine every after- 
noon. 

October ^Oth.—Fuin less, as is also the paresis. Slept well last 
night. The hearing in the left ear has improved aumuwhat. Calcium 
sulphide and tinctnra ferri. 
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October 23d. — No paiu. Paralj^sis the same. There is some con- 
gestion of the coDJiinctira of left eye. 

October 24tb. — General contlilion improved. Conjanctiritis mnch 
less. 

October 26th. — Palsy almost gone. Some slight amonnt of tender- 
nesfl still renminB at the augle of jave on left pido and under anricHo. 
Hia general health ha? impmved greatly, and the slight vertigo felt 
occafiionally up tu this time has dit>appeared. 

October 29th.— Gre«t improrement in condition. Palsy almost 
absent. 

October 31itt. — Palsy entirely gone. No paiu or tenderness in or 
about atirick' and jaw. The tinnitus now resembles "cecapiug steam.'' 



Prognosis. In a large number of iuBtaucea this is favorable. In 
the 32 cases observed by the author the termination was as follows : 
In 4 cases recovery took plaea in from a few dayi* to two weeks j 
B recovered in from three weeks to two months ; B recovered in 
from two to three Tiionths ; 2 inside of one year ; 2 inside one year 
and a half. The re»nlt wa6 unknown in 8 case?, and 5 cases died 
from the effects of the aural trouble. 

Of the 4 syphilitic cases the palsy was double in 2 and perma- 
nent : in I there was great improvement, in the other the result is 
unknown. Of the 3 c:ai<CB of cochlear exfoliation 1 gradually 
recovered in the course of eighteen months; 1 improved greatly 
and the other but slightly. 

The distortion of infantile palsy usually disappears as ago advancw, 
but in some cases it remains to more or less extent through life. 

Treattneni. Our attention (should first be directed to the cause. 
It goes without saving that, in addition to the treatment of the ear 
itaolf, polypi, sofjucstra, granulation tissnc, pent-up secretions, or any 
foreign body in the tympanic cavity should be sought for and 
promptly removed. In the wj-itcr's experience, oral irritation often 
stands in the relation of a remote or indirect oauee, aud the happiest 
effect has often been observed to follow the extraction of a wisdom 
tooth (usually the lower one oit the same side), the eruption of which 
is difficult, or a tooth the pulp of which liud been destroyed and 
afterwards tilled. For the paiu about the maittoid and down the side 
of the neck or in the temporal region, the application of veratrine 
ointment, used several times a d&y, is often beneficial. Usually the 
employment of the bisuiphato of quinine or the tincture of the chlor- 
ide of iron is indicated. The writer prefers to give the former in 
from one to three grain doae^, three or four times daily ; the latter in 
elixir simplex, wa a menstruum, In doses of five drops, well diluted in 
vator, after meals. The importance of out-door exercise and other 
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hygienic measares is to be kept in mind. Poultices and steaming are 
to be avoided as a rule, since we find that their excessive employment 
has been the principal predisposing cause of facial palsy in several in- 
stances. Electricity has been highly vaunted in such cases, but the 
author has never been convinced of the advantages claimed to arise 
from the employment of this agent. For the neuritis itself the gal- 
vanic current Is recommended, and for the restoration of power to 
the facial muscles the faradic current is employed. This latter has, 
it is tiiought, been of advantage in some instances. It has been re- 
commended to hold the affected side of the face in position by insert- 
ing a wire bit, shaped like a fish hook, in the corner of the mouth, 
tension being maintained by attaching the bit to the auricle of the 
corresponding side of the head. This may be attended with more or 
less comfort to the patient, but we must not forget that any measure 
interfering with the action of the muscles, like the use of shoulder 
braces, weakens them from disuse, rather than strengthens them. 

Central lesions cannot well be reached, though in syphilis the 
remedies suggest themselves to every one, namely, the mercurials and 
iodide of potassium. The author's practice is to give these remedies 
in much smaller doses than are usually employed. 



CHAPTER XVI. 



ANOMALIES OF AUDITION. 

Noiies in the ear. Autophonia, |>8eu(lBcoiiBma or false heariDg. Effects of 
false bearing on Stiigers, Actors, Lecturers aad Musiuians. Certain oUter 
anomaliM of audition. DysAcouaina or painful bearing. Some of the rela- 
tions of certain anral phenomena, hallucinations, etc., to tneaoitj and 
Brain Affections. 



If WO accept the couclusionH tliut aeem fairly admissiblo from a 
Rttidy of the anatomy of the souud-tmnsmitting mechanism of the 
ear, the jierforraance of its normal physiological fuiictiontt, and its 
anomalous action under the pathological conditions described some- 
what fully in another place (see Part I.), we shall find onnelreeat 
variuDcc with the Ficwa held by some writers respecting the part per- 
formed by the tninsmitting nit-iiia of the middle and inner ear 
respectively. Further wtieutific research may, of course, increase our 
knowledge of this subject, and the writer cannot, therefore, presume 
to advance any hypothesis as other than tentative. It is bclioTed, 
however, that, iu cont>equence of misleading physiological theories, 
whereby pathological acoustic phenomena — due to disturbances in the 
middle ear — have been relegated to tlie labyrinthine or cochlear 
mazes of the inner ear, progress in the field of aural clinical research 
has been much retarded. 

The auditory nerve is considered by physiologists fts belonging to 
the clans of nerves having special functions, Hud as being in the ordi- 
nary sense in no way either sensory or motor. It is donbtlcasly 
specially adapted to the mode of motion which Round assnmee in the 
coarse of transmission from the middle enr to the perceptive contre 
of the brain, or auditory tract ; but it is well known from clinical ex- 
perience that irritation of the middle ear, us iu operations upon this 
region, or the injection of water, even when the drum-head is intact, 
or from impressions propagated iu some remote region of the body, 
and transmitted along the course of the facial, chorda tympaui^ or 
other nerves, may give rise to vertiginous phenomena. The teraainal 
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tUaments of tho portio mollis doubtlessly seMom take cognisaQce of 
impressions other than those due to atrial impact of sound normally 
trausinitteil. Yet as we all know, sound is but force in motion, and 
when the middle ear mechanism in absent or defective, lt» impulsoe 
may give rim to cerebral shock. Indeed, it is probable tliat an aniemic 
condition of the individual may lessen the drum's tension, as in sea- 
Hicknes8 and the like, so that oscillations of the drum-hewl, occasioned 
by heitvy aonnds imparted from the motions of the waves and the 
ship, would give rise to dizziness and other phenomena. 

The mode of soand transmission . where hearing doo£ not take place 
through the transmitting meolianism of the middle car, or does so 
imperfectly, is of the greatest interest to otologists. In nurnial hear- 
ing it wonld not seem to be transmitted by means of molecular 
changes in the osseous tissues of tlie chain of osj^icles, since they 
do not offer an unbroken continuity; but it may reach the perceptive 
centre through the walls of the drum or even from the tisencs of the 
head from all directions, as for example, when a vibrating taning- 
fork is held iu contact with the skull or teeth. The sensory nerves 
of all parts of the body likewise convey to the brain vibratory sensa- 
tions, but aut'h impressions are doacribed as being usually f^lt only, 
unless the undulating movements are t^tken in some degrtc by the 
transmitting mechanism of the middle ear. Advantage may be taken 
of this fact to aid the defective bearing sense by means of a vibrating 
fan or the like held against the teeth. 

In respect to the significance! of the transmifsion of sound to theear 
tfirough thtt tissues in aural disease, it may be said that so long as the 
parts of the ear concernefl in sound transmission remain in a normal 
state, sound almost exclusively roaches the auditory nerve by means 
of their action, and since impulses of sound are thus practically ex- 
cluded from all other channels (tissues) of transmission, the confu- 
sion which would otherwise arise is avoided. 

Disease, however, may give rise to changes in the transmitting 
mechanism, owing to which vibratory impulses are but imperfectly 
ronveyed in the natural way, t. «., by aerial conduction, and then it 
is that the auditory nerve takes cognizance of sounds hitherto ex- 
cluded from it by the peculiar arrangement of the transmitting appa- 
ratus: these unpleasant and strangely sounding undulatory vibnttioue 
are received through the us^ous, muscular, and other tissues, the 
contents of the blood-vessels, and the Eustachiau tube when patulous. 

The altogether anoniahms hearing, which may exist for a time con- 
tinuously, or may bo interrupted, as it were, by almost normal hear- 
ing, is dependent for the most part on the passage of sound to the ear. 
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through hoth ai^riol and tissue media at the aaroe moment. Owing 
to the inoreased intensity of itound, thus partly hoard coming through 
t)io t^nducting medium of the tissues, an extremely confusing Mud 
dieagrceablo effect is produced^ and the definition of an exclnsirelj 
aijrial tranemission is waBting. 

Aa ia well kuowu to otologists, hearing may thus become a very 
painful cx])erience; if the patient then hears his own voioe autoph[>- 
nously, he feels that it has beeu much altered, or is uot intulligible 
to (ilhcn*; indeed, it is aliuo^t unrecognizable to himself ereii. The 
discomfort may be increased, if such a thing be possible^ where the 
physical and mcutal distresii is almost tinbearabte, by the tinnitU 
aurium arising from the circulatory mo\-eroeiits takiug plucc u«' 
enough to the car to be heard. Loud notso.s, such as the passage of 
railway trains, etreot trucks, the action of machinery or the like, 
owing to the better transmission of their more profound impnlMO 
through unaccustomed media of apprnaidi, fall upon the nervous cen- 
tre of audition like a blow, an<l thus gire rise to dysacousma. 

It being doubtful if the perceptive sense of hearing lie increased by 
labyrinthine inflammation, wo may euppose that so-called bypcms- 
thcsia uf the auditory ucr\'o consists in the painfulncss of the imprvs- 
siou made by sound ou the perceptive centre. If this be true, in- 
flammation of the perceptive filaments of the auditory nerve in the 
labyrinth alone would scarcely be expected to increase the heuring 
power. On the other hand, it would be difficult to determine what 
d^rec of labyrinthine inflammation was necessary to inipuir the per- 
ceptive functions. Lubyrintliine inflammation, viewed from a clini- 
cal point of view, is doubtlessly nearly always consecutive to middle 
ear disease, bnt whether existing indeiieudently or in conjunction 
with middle ear troubli<, tbe tram^misKion of sound would he more 
effectively performed by means of aerial conduction as regards intel- 
ligible perception. In fuiddle ear disease, however, the tuniag-fcrk 
would be better heard through the tistjues inversely to an increasing 
defect in aerial transmission, but not necessarily better heard, how- 
ever, on account of Inbyrintliine defects. 

Even if the auditory Glam^ntH were alone affected, the tuning-fork 
would be best heard by aerial conduction, since the transmitting ap- 
paratus affords tbe better conduction, and at the same time interferes 
with osseous conduction. But recognizable cases of labyrinthine dis- 
ease alone are rare, and it is difficult to establish tbe fact that no 
middle car disease co-exists in any given instance. 
I From the foregoing wo may, therefore, arrive at the following con- 
clusions: 
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I. When the vibrating tuuiug-fork, placed ,ou teeth or vertex is 
better huard through the tisaues on one side, it simply itidicatcD that 
the better ear excluded wholly or in part such (tiasue) tranainiiwion, 
but it does not prave that the auditory nerve in either ear is atTccted. 

(Of coiirt-e. if the nerve of audition be gravely affected, sound will 
not be heard by any method of conduction.) 

II. If the condaetivo mechanism le absent or greatly damaged in 
one oar^ while the other remains normal, at^rial transmission will be 
found to be more or less incflectual iu the diseased ear, while the 
tnning-fork allowed to vibrate aa before will, therefore, bo best heard 
in the diseasetl oar, and its vibrations will be almost entirely excluded 
from the healthy ear. 

IU. In deafness from labyrinthine disease, pure and simple, the 
middle ear being normal, the tuning-fork will bo best heard, if heard 
iu any degree, by aerial conduction, because bone eoiiiluetiou woxild 
be exclnded. 

(In those extreme cases where destructive disease of the norvo has 
taken place, impulsea of sound may be appreciated irrespective of 
either the transmitting or labyrinthine structures; thus the deaf- 
mute is conscious of the sound of thuudcr, artillery, drums, etarop- 
iug with the foot upou a 0oor. and the like.) 



NOISES IN TUE EAR. 

Tinuiius Annum. Persons frequently seek relief for the disinsB 
arising from these sensations solely, though cousiderable deafness 
may have long existed without ineonvenicuce. 

Xoises iu the cars and head arc nearly always present in some de- 
gree in botli acute and chronic aural diseAW, and ka iiowledge of their 
significance is neceMary in arriving at a cornx^t diagnosiB. It is well 
to remember that the imagination and descriptive power of each jw- 
tieut varies in regard to the character of the noise experienced. Neu- 
ropathic and mentally unsound i>ersons often give very absurd and 
whimsical accounts of their sensations in this respect. Though these 
noises are altogether subjective, patiouts are apt to fancy that others 
can hear them. 

The most common description of noises in the ear is that of tink- 
ling or tingling, " a trnmulous jarring in the oars like ringing metal, 
when Htruck," as the continuous vibrations of a bell. 

They frequently remind the patient, however, of some familiar 
sound; thus tlie domestic fancies that they resemble the sound of 
frying food, boiliug water, and the like; the rustic compares them 
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to the afptation of leares in the forest by the wind, or the singing of 
insecta, etc. Persons accustomed to the roar of the surf, or to waur 
falls, or machinery, or music, have these sounds brought tn mind. 
Sometimes a nionotouous ringing or singing in Iho ear ih experienowl 
(Minttnunusly. In chronic catarrh nf the middle ear, the»e phenomenii 
are very constant; the more seiisitiTe or imaginative bciDg^ g^reatlj 
distresBed by them, whilst insensitive and unimaginative persous often 
scarcely note their existence. 

Noise in the ear, seldom absent in chronic middle ear affections, 
is subject to exacerbations from mental excitement, o«|>eciaI]y vhen 
IhiB uau)<es increased cardiac action; it may then be ao exceaaiTe as %o 
greatly increase deafness by interference. The deapondencj and 
alarm experienced by patients from this cause will be more fally con- 
aidered further on. 

Koise is scarcely ever absent in acute aural affections nf any region 
of the ear, and not infrequently is mj marked as to be referred to as 
pain. The writer recalls, among the descriptions of their sufferings 
giTen by patients, the signiQcaut statement of a woman, that she 
had a "roaring pain " in }ier car, and nf another, that she experienced 
A " noisy dizziness in tlie head." When pain and vertigo urc aaso- 
ciftted together in aural troubles, as was evident in the above 
instances, the distress to the patient is sometimes most alarming. 

77ie vriusett of noises in the ear are by no means always the game, 
though similar phennmena are doubtlessly due to fiimilnr causative 
inflnences. Perc'eption nf snund implies the previous existence of 
sound vibrations, and since the perceptive tract of the brain itself is, 
probably, not liable to thns propagate sound in its own tissues, we 
must look to the inner and middle ear for their origin, and eapeciallr 
to anomalies in tlie trant^mitting mechanism of the latter. 

The physiological function (auditory) of the puriio mollis of the 
seventh pair of cranial nerves would seem to consist in carrying 
impressions wliose mode of motion is adapted to nerve transmission. 
Touch upon any surface of the body is thus transmitted by sensory 
nerves, and, whilst the auditory nerve is more highly 8pccialize<] in 
respect to aerial touch upon the drum-head, it seems to be suscepuble 
to other sensory impressions also to some extent, since vertigo or 
shook may ensue from syringing, probing, or wmiiiding the ear. 

There seem to be two principal sources of noise in the ear, 
namely: 1. From disturbance of tension of the transmitting mech- 
anism of the ear, and 2. From disturbance of tension of the peroei 
tive mechanism of the ear. 

I. Noises due to disturbances of the drum may be of temporary 
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duration only, as from hyperemia due to flnshing. or congestion, the 
effects of liead culde iu which the drum cavity is involved, reflected 
dcntjil or nttsopliuryngeu] irritation, etc., or otitis media from any 
canttc. Recovery from the?e is <>ften speedy and without leaving any 
permanent defect. 

Where sensory affections of the drum have produced hypertrophic, 
atrophic, or sclerotic changes, the transmitting mechanism may be' 
come relaxed on tlie one hand, or ankylosed, esitecially the etapes, on 
the other hand. In otorrhoea, or in some subjects of chronic pul- 
monani' or renal disease, where rapid and irreparable breaking down 
of tympanal tissue takes jilaco, eicfKsive dialiurbanues in unditioii are 
experienced, and other sounds than buxzing or ringing take place, 
to which allnsion will Eioon be made. In the sndden deafness due to 
syphilis ' noises and vertigo are specially marked. 

When changes in the stmctnre of the drum take place from trophic 
or other pathological eansce, resulting in less of tension or in Hxation 
of the ossicnia, noises are more or less permanent. 

Collections of fluids or other products of iuflanimatiou in the 
tympanum, interfere with the movcmenta of the transmitting appara- 
tuii.. and also alter the resonance of the drum cavity; the significance 
of tlicsc will he duly considered. 

Contractions of ihe tensor tympani muscles are sometimes the cause 
of noise in the cars, as well as the impaction or occasional impinge- 
ment of cerumen or foreign bodiee on the drum-liead. 

n. The disturbance that sometimes occurs in comparatively healthy 
ears from the effects of alcoholic stimulant^!, quinine, anesthetics, 
tea, coffee, tobacco when smoked, mental emotion, strain of the res- 
piratory and abdominal muscles in efforts at expulsion of the contents 
of those cavities, etc., whereby ucrvoas tension is impaired, seems to 
give rise to nervous impulses which become audible. They are heard 
as gentle tingling or liissing sounds commonly known as tinnitus 
fturium. Such plieuumena have been regarded as due to increased 
vascular activity, and, indeed, our present knowledge of nerve action 
is too limited to satisfactorily explain the modns operandi of trans- 
mitted nor\'e force (or whatever it may be called), and the views ad- 
vanced must, of course, be regarded as snggestive only until verified 
by further observation. 

In regard to the anomalies of hearing due to defects in the trans- 
mitting mechanism, it may be said, that the moment aerial sound 
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tmuiimUsinti ttiiffurii impuirnicnt, Iwtherto unht^inl undiilatory more- 
meiiUt aiiBing from tlie circiiliitron of blood in the neighborhood of 
the ear, and other eotiiuU, are taken cognizance of through inter- 
vening tisBuee, epecia]]}' the oeseons. The impracticability of lisane 
conduction ordinarily is duo to the fact that in normal tunsiuu of the 
conductiro mechanism of the middle car other sounds than iiurial vr 
practically excluded. But besides the noises arising from vibratiom 
occasioned by the moTeiueul uf bluod in the arterioles in the imme- 
diate neighborhood of the ear, other and louder Hounds are aUo iomt- 
timcs heard, arijuing from cardiac and reHjiiratory moveroents, vocali- 
sation, the flow of blood through the carotid canal, the latenl 
Biniises, etc., and the act^ of degliititiou. The sounds of tht> heart 
Beem to follow the column of hlood {ip to the ear, giving rise to throb* 
biog or pulsating sounds. In acute middle ear inflamumtion th« 
sensation is sometimes described as that of the rioleut action of an 
engine's piston or of pumping machinery. TJie coucusiiions of the 
carotid are probably more severe when fluid is present in the drum, 
their frequency beiug synchronous with the beating of the hcftri. 

Another group of sounds pnx^eed from the friction of the artionUr 
surfaces of the o.J8icles themselves, either during excursiuna of the 
membrauH tympani, or when the patient mores the hoad aiiddenlv, 
or stoops: they, of course, are not contiDuons. These sounds are de- 
scribed by patients aa " ticking," " rubbing," "grating," etc., or like 
'*Bometluiig loose in the ear." In some instances the noises resemble 
the soiMid produced by jingling delic^ito pieces of metal together, 
in otheri!, the tapping of wooden substances; the pitch rarviiig in 
almost every case and in the different stages of the affection. 

The drum-head also contributes peculiar noises of its own when 
its tension is lost aud the humidity of the drum is either grt'uter or 
less than normal. Thus, wlicn agitated by sound vibrations or acts 
of swallowing, respiration, or eructations, the relaxed and dry moin- 
bnine gives forth a rattling noi»e like the crumpling of parchment 
or paper, and when tenaciinm mucus, anil the like, is present tho ear 
aeem» to ''open and close'" under the conditions jnst described, with 
a feeling of Beparatinn between two sticky surfaces. 

Whilst the phenomena of noises in the ear may occur in the c:our%e 
of most aural affections, in tidvaiiced life they are particularly dis- 
troBsiug, since senile chaugej in the drum are liable to graduallv 
render tho tranatuitting mechanism defective even whei-e chronic in- 
flammation has not been marked. The dititre»s of the menopause is 
greatly iucrea^d by the co-exiHtence of aural disease attende<l with 
Auditory acoustic anomalies, as is shown by the following casu: 
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The {tatteiU WHsalad^. &l year8 of age, whu couuuU^d the writer 
in 1877. Tliere was a history of deafness and tinnitus of several 
yeairs' (himtion. after which atiftokc of the chamcter under consid- 
eration began to come on, witli flushing ahout the fai;p and hebd, witU 
great nervousness and vertigo. The ItnnituH experiLMieed was most 
painful, she lierself designuterl it as "frightful, like the rattle and 
crash of a train of freight cars'' at one time, whilst at anotht^r it 
seemed 'Mike the nimble c»ui*ed in a rwini overhead by rolling bar- 
rels over the l^oor.' Sunietimes shu heard ''the ruHhing of water or 
the intense roar of steam escaping from the eteamer's funnel." and 
other disagreeable sounds. Finally, after becoming exhausted by a 
severe attack, an interval of ronipanitive repose cnttued. during which 
she fancied that she heard the sJugiug of a church choir in the left 
(worse) ear. This occurred in the retirement of her own room where 
miietnesR prevailed, and \\s\s since frequently recurred. When upon 
the Rtreet, in a railway train, or where there is mui:li noise, she not 
only hears much better, but is quite free frpm.tho distressing acoustic 
pbcnooiena above described. 



AUTOPItOMA. 

Syn. Pseiulacouifnm or False /{enrtHfj. The tension of the trans- 
mitting mechanism of the middle ear, or the resonance of the drum 
become so changed in certain aural troubles that the patient fails to 
hear liis own voice in the usual manner: it does not appear to Issue 
forth from his mouth, and then come arontid and strike upon his ear- 
drnms. It seems to fail of utterance in the usual manner, but passea 
directly up to the speaker's ear from within the bead. Si>ooch thus 
gains access to the nerve of hearing by traversing the tissues between 
the vocal organs and ears in a direct line, or along the aerial tract of 
the KuatHchiun tube when open. And, in fact, the sounds of the 
patient's own volcu also jmsn into the ear to a greater or less extent 
iu the usual manner, though seeming to reach it from within alto- 
gether, flinco the voice of others may be quite well heart) in the 
aiTected ear. Sometimes both carsare affected in this manner, but if 
the disease is confined to one of them, he tlieu receives norTliul sound 
impressions in the usual way iu one ear, whilst the same impressions 
are perverted by the other cur, and are heard us falae both as regards 
pitch and timbre. In a certain number of cases the resonance of the 
drum cavity, with or without uuusual patulency of the Eustachiua 
tube, is such that a distinct "echo " occurs after eacli word spoken. 

Autophonia occurs during the progress of a large number of 
middle ear affections; also iu diffuse and circumscribed inflamnm- 
tiou of the external auditory canal, and from the presence of 
cernminal collections or foreign bodies therein. The anomalies of 
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hearing due to intra-tynipunal air-renewsl include this pheuoroeoott, 
and the impact of sound or of water 8ynnge<l into tbe ear mir 
cause it. 

In both acute and chronic affections of the middle ear, tbougb 
most frequently in ihc latter, the articular surfaces of the ohicuU 
are liable to be disturbed, especially the malleo-iucudal joint ; and 
one result of Ihia is loss of tenaioa. Teuaiuu in also diatnrbed where 
maiiometric restoration of the drum-head exists. 

In re8pect to the former, it ii: well known that the peculiar con- 
struction of the inalleo-incndal joint perraite of disarticulation in 
such a way that the transmitting mechanism fails to respond nor- 
mally to sotuui-wave!; iirrivicig through the meatus cxtornua, while 
those propagated by jjliuuatiou, respiration, circulation, etc., are no« 
effective upon the hafiet of the stapes, and probtibli/ nino upon the 
mftmhrnnd iympnni ^pcuitdnria. In Imth annmalica wITectire oecillft- 
lion of tlie drum-head requires increased intensity of aerial iai]Nict, 
since it must be forced inward far etiough to re-establisli tension 
through coaptation of tbe articular surfaces in one instance, or br 
putting the relaxed niembraue uu the stretch In the other. 

When sound passes from the vocal organs to the c^ar, via the 
Sustachian tube coincidentally with its passage through Rolids, there 
is much ronfnsinn from interference, and when the Toioe of othen; 
is heard at the same time, the discomfort is further increased. 

The closure of the Eustachian tube in acute inflammation of the 
drum, with consequent retraction of the drum-head, rnay alao pi re ri« 
to atitopbonia. 

It would seem that in certain derangements of the euphonious ear 
hy disease, the ba<!k door of the organ is thrown wide open tn the wild 
uproar of tuneless noises, and thut beside the bewildering effect of 
the autophonous voice, cognizance is taken also of the soundtt 
propagated by the busy i-ircuiatory movements occurriug always, 
though unhoiird in the healthy state. In the blood-veesels which 
course near tbe ear. Tlie din often experienced seems to be al- 
together out of proportion to the origin of the sounds, and, especially 
in nervous subjects, the vibrations caused by the larger vessels, and 
by the autophonons voice, often seem to possess the pitch of thunder 
or artillery detonations— the head and ear being fairly rent and split 
with the resounding clangor. The writer has even known persons 
to declare that tlie sensations experienced were to be compared to the 
rushing and rattling movements of a railway train traversing the 
head. 

The apalling effect of these deafening and piercing reverberations 



can be better understood when it JB considered thut the head in uuto- 
phonja very often seema like aiL echoing cavern in which theae violent 
eounds, consisting in part of slamming, cracking, snapping, knock- 
ing, clashing, rumbling, humming and hitising noisex, suddenly 
manifest themsolvf^s. That the impact of these antophonons vibra- 
tions of ten gives rise to cerebral disturbancee, though not always to 
the extent of producing unconscioutjuese, and leaves the patient in a 
prontrute condition, can be readily understood. 

Xext in imjmrtance to tho changes in the oseicula as a causative 
abnormity is the movable drnm-hend which, indeed, is the essential 
agency in causing the JnterrnptioiiK that occur in pseudacoitsma; 
or so long as a certain tension in the ossicular chain remuiuK, the 
drum-head may be greatly relaxed, suffer much loss of substance by 
perforative inflammntiuu, or become thickened and loaded with 
opaciticij, without causiug false heuriug. Some authorities trace the 
origin of many of these phenomena to affections of the inner eai*. but 
the writer does not believe that a decisive conclusion, in which all 
shall agree, will be reached until more time and attention shall have 
been devoted to the study of the physiology and pathology of this 
subject. 

Absolute certainty in diagnosis is not possible until our knowledge 
of the physiological functions of the terminal filaments of the 
auditory nerve has a more substantial foundation than theory alone. 
Otologists have given no little attention to the subject, however, 
during the past fifteen or twenty years. 

Patients who experience autophony are aware that the pitch of the 
voice has undergone a change; in certain cases it seems lower than 
natural, and sometimes it is deBcribed as hoar^; such patients, w}ien 
singing ur speaking, raitie the voice ubuve the natural pitch. On 
the other hand, the voice sounds unnsually loud to some individuals, 
and, in onler to avoid diKtnrbing others, they speak in low, or 
even whispering tones. When autophony is intermittent, the 
patient will alternately rai^e and lower the voice during conversa- 
tion. 



The following case is of interest here: 

Tho patient was a commercial traveller, 34 years of age. He waa 
first seen by the writer in April, 1879, at which time he believed him- 
self to have some throat trouble. A cai-eful examination of tho vocal 
organs had been made, but all asdurancea of their hoalthfulneas failed 
to entirely convince him that the ditticnlty was elsewhere. An 
examination showed that there was chronic catarrhal inflammation 
of both ears, evidently of long standing. The voice, he stated, had 
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hw.n autopbououti for three vearK. and it sounded ao dimsgrcmibl 
lie was unable to f;tigt«in rocnl eiTorte lonjr at a time. Jn consc< 
of tbis disability be lo8t h\» Rituatinn. and, for » short time 
oonaultiug the author, h\« pivi-urious livelihood depi^ndod on ll 
ertions aa a canvneser. Wheiievt-r the autopbonj carao on — it i 
tormittcnt— nil busiimss had Ut be put a^ide for n tinic, uuJ 
attacks lasted for bourn, when the mental depression was )^roat. 
attanka came on (|uit« i^uddeidy, were cbaractfrize*! by inotst dil 
ing roaring in the care, which wa«: increaacd hv every uileni}>t i 
the voice. The mental condition i!eemc<l to favor palpitation 
heart, and, ultngetber, the attacks left bim cxbauAtefl for a tin 
ineapaL-itated for work. The tinnitus aurium and tiiitnphony w« 
cauHC of great deafness, hut. when absent, the hearing was ^ooil. 
patient aK«erted that be bad frctiiiently thongbt that suicide woi 
preferable to the distrcRa lie bad to endure. The writer's first 
in tliiacase Vfui to convince (he patient that the aiionialiea experi 
in no way iircignostioate<l danger to life, and an absence of dre< 
been followed by almost entire ndief as regards the severe para 
described. 






Those phenomena cannot bo experienced by any person 
dibitresa, fur even a simple L-old in the bead uiay give ride 
hearing, not from physical diHubility at> regixrds the throaty but 
the ttutopbonouR voice that po accompanies the " stuffine-aa " il 
ears then felt. Thit: condition should not be confounded wit 
simple nasal tone acquired by reuKOU of a stoppage of the 
passages from any cau»e, for in this state the patient's voioe s< 
alike, both to himself acid others. 

False hearing and aittophony may be cxperienred at aiiv 
They naimlly announce themselves ^iiddcnly in the course of 
auiul affeolions> as has already been 8tAted, and disappear as qnu 
In chronic casein, however, their development is more gradual 
they are tbcu more persistent. 

The transniisslon of aound, under certain circumstaocea, thn 
the tissues of the body to an ear alTecLed by di»iease, is of freq 
occurrence. Patients not infreipit^ntly complain of the nnplea 
sensation thus experienced by bearing their own footsteps on 
pavement, or the heavy rumbling sounds of the street. 

THE EFFECTS OP FAl^E UKARINC (AUTOPHON 
ON SINGERS, ACTORS, LECTURERS, AND 
MUHIUIANS. 

The consequences of false bearing are very serious to those 
earn a livelihood by tbc use of tbe voice. It often happens, howe< 
that, when incapacitated for their pursuits, attention is not dt 
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to the real souive of trooble in the car, but advice is sought for some 
faticic-d iilTcction of the throat, which is supfMMcd to modify the voice. 

Tlie cuii8e(|uencee of uutopliouia in decided impairment of the 
ear structures are moAt appalling to minticians. since th(> mind can 
receive harmonious impreiiMimiif no longer; singing or instrumental 
performitnces are not po^ihle, but the more perception of music gives 
rise to disagreeable emotions. When the subject of false hearing per- 
forms on certain musical instruments, especially npon the violin or 
the cornet— iustnimcuts hold in contact with the face or lips when 
filayed upon — he finds that sonorous vibrations appear to fail to issue 
forth front the instrnmcnt; that, like autophonous voice, they are 
only recognized by him aa rosonnding within the head. 

The following eases from the author's records illustrate what has 
been nbove stated. 

Tlic vocalists are. for convenience, arninged in one groups the per- 
formers OR musical instruments in another. 



CLA88 I. — VOCALISTS. 

Cask 1. — A singer, 53 years of age, eufferiug from an acute puru- 
lent inflammation of the left middle ear. which had been greatly 
aggravated by the ill-advised use of an irritating lotion. There wm 
deafiie^ to ordinary sounds, and in speaking he experienced auto- 
phony; when he attempted to sing in the church choir to which lie 
belonged, he was unable to strike the correct pitch, his voice sounding 
unnatural to him; when he sang, his notes were a "confused jnmble, 
a£ he himnelf expn^saed it. This ease proved to be a very grave nne, 
and the permanent injury to the conductive mechanism prevented an 
entire cure as r,?gards the autophony. After his entire recovery from 
all inflammation, which took place in about a month, the autophony 
yet remained in some degree; he could, however, remove the symp- 
toms by pulling tbe tragus firmly outward and downward. 

Cask 3. — Patient, a lady. 34 years of age, cjime to the writer's 
office in September, 1880, with chronic catarrhal infiamraalmn of 
both middle ears. The disease was of several years' standing, and 
since it was first noticed nntil the present time there has been a 
gradual increase in the deafneiw, and she can now only hear loud 
conversation. For two years past she has been unable to sing without 
hearing the sound of her voice most unpleasantly in her ears; how- 
ever great her elTorts, the notcH appear to die away withont utterance. 
Her voice is a very good one. but she sings witliout any confidence in 
her own power. She hears conversation best when in a rumbling 
conveyance, or on a noisy street. 

Case 3. — A gentleman, 46 years of age, while suffering from an 
itching of the external auditory meatus, was advised to drop into 
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nanifeeted itself when held againni the left check while played upon, 
for when it was held away from the face its tones wore ncard ia the 
QBual way. Normal hearing rotnrnod on his recovery from the aural 
disease, which was in about three months from the beginning of the 
attack. 

CAiSB G.-^This patient performs on a cornet in a small orchestra; 
he is 35 years old. He came to the writer in January, 1879, while 
suffering with an acute purulent inflammatiuu of the left middle 
ear; in this ear he was deaf to ordinary voice. When ho plays on the 
comet he fancies that no i?onnd issum forth from the instrument, but 
that from Ills lips the vibrations go back to the left ear, from which 
they rcBound agaiu most unpleasantly. When attempting to play 
upon the comet with the orchestra, it seems t-o himself to be pitched 
a quarter of a note higher than the other instruments, and wnen he 
lowers the pitch to that of the orchestra, he is told that he playa too 
low. After tieveral futile attempts to play in tune, he was obliged to 
throw up his engagement. A violin played upon, while resting 
against his left cheek, sounds more loudly than if heard in the natural 
manner. The effect of orchestral music on the affected ear was pe> 
culiar — it seemed to be ** damped." The comet's tones, for example, 
sounded like that instniment when the ** mute " is used. The musiOj 
however, was distinguished, unless low tones, which were lirst im- 
parted to the floor before reaching his ear through the body, had the 
effect to confuse hia perception in some degree. Uv placing his hands 
on a piano, white the cords were in a state of vibration, the sound 
was carried to the affected ear through the tissues of the body. This 
patient's voice was autophonous. His recovery from the severe aural 
affection was slow; a cure, however, was effected in three or four 
months, and it was then found that he bui not been permanently 
incapacitated, inasmuch as he resumed his former place in the 
orchestra. 

Ca6E 7. — Patient is likewise a cornet player. His age is 53 years. 
The author first saw him in September, 1880, three weeks after 
he had contracted a severe cold from exposure going home one 
stormy night from a performance. A few (lays after the exposure 
there was deafness in the left ear, and he could Dot hear conrersation 
spoken in n low tone. Examination showed an acute catarrhal in- 
nammation of the middle ear. It was found that he wa» draf to the 
notes of the highest orffan-pi|>o. When he plays upon the cornet, the 
whole volume of sound seems to himsetf to pass backward and escape 
out of hia head through the left ear. He has autophonous voice. 

The attack in this instance was a mild one, and the patient resumed 
his place in the orchestra in about a week after ho first came under 
observation. 

He eould play upon the violin, and from an oxi>oriment made 
during the aural attack it was found that this instniment was heard 
false, the phenomena experienced beiufl: the same as were reported 
by the previous patient nnder very similar conditions. 

Oase 8. — The patient, a teacher of music, aged 41 yearSj was 6en( 

n 
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bj A medical friend in October. 1679. His dv&fneM wma Ti*nr great; 
he beam words only when jthnuteil rlireotlr into his eant. For the 
put elBTen yean ho hu suflcrv^l greatly from both aatophtiay and 
tiDuitucaurium. The caosc of these most aopleaaant fymploniii is 
chronic catarrhal inflammation of both the middle ears. H>- )---■ *^"-- 
come exceedingly nerroiifl and irascible, and his coodact t-- • 

family ae wrctcned as himself. Thoaght^i of putting an eii<i tu ms 
lift: are constantly in hiu mind. He 8tatc§ that ^ince bin raffcrings 
began he has been nnder the treatment of nearly erery prnmlnrnt 
anrist in this country and in fiormany, besides many general practi- 
tioners, bnt without benefit from any; indeed, it is to be fearc>d that 
his lufferinga have been increased by the frequent inflationi to which 
the drunia hare been subjected by the Politier method. Etofore be 
had any oerious disease of the ears, be played upon eereral musical 
instruments, but their sounds to him are now tormenting. His wife 
states that he is roost of the time "wild with nerTottsnesa," that 
the noises in the head, when the Toice is most antophonous, oonTince 
him that he must be possessed of some serious ailment. Frequently 
he refers to his throat as the seat of some disease. For soreml years 
past he has deroted wbaterer strength and means remain subject to 
his control, to travelling about in search of relief. This putiont was 
benefited by the use of cotton-wool pellets, adjusted to the reli 
conductive mechanism, but he was unable to keep them in plaoo 
long without causing irritation of the drum<head. 

Case 9. — Thia girl is now rccoiring masical instraction od this 
piano. She is 13 years old, and has a talent for mnsic. She was 
brought to the writer in NoTembcr, 1B76, while sufTering with acnl 
catarrhal inflammation of both middlv ears>, caused in part by 
fleeted dental irritation. The right ear was most affected, boi the 
voice was autophonous in both. With the autopbonoufl roico in the 
right ear, she deBcribes the sound of the voice as remaining there a 
perceptible period of time, and having a timbre resembling a vibrat- 
ing piano cord. The piano, heard at a distanc«, sounds damped, but 
is not unmusical. All of her efforts to perform on the in t 

are unsatiafactorv, for the sounds reaching the ear by tissui 
tion — through tne body — are heard false, and create an uupluuHuil 
and discordant jangle. A good recovery was made in about ti 
months, when she resumed her musiral instmction. The hearing, 
which of course had beeu imperfect, was entirely restored. 

Gabs 10. — The patient is an organ-tuner, aged '^ years. His! 
ing was always good until three weeks before coming under ohsei 
tion, in September, 1879. Ho now had an acute purulent iuflami 
tion of the right middle ear. In this ear he caunoi hear ordinal 
ooDveraation. In the other car the hearing is {^ood. There is aul 
phony and tinnitus in the affected ear. He ts unable to tune 
organ, for when he blows the tuning-pipe, itssoundsseem to l>e witbia 
the head; and furthermore, the beats above upper F arc indistin- 
guishable, unless the car is close to the pipe. Normal heariiig 
restored after five weeks' treatment. 
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It will thus bo seen thai in false hearing the sounds of the voice or 
the cornet are transmitted in a more or leas direct course through 
the intervening tissues from the mouth to the ear, to he heard, so to 
speak, from within the head. Undulations of sound in speaking, 
singJDg, or playin;; upon the cornet are, of course, always trans- 
mitted to the cars through the intervening tissues, as well as by the 
air, but in tlieuunnal state uf the transmitting mechanism the former 
are simultaneous or excluded; otherwise, there would be confusion 
from interference. Kven if these media transmitted sound from the 
mouth to the ears with equal velocity, confusion would etill ensue, 
for the oar would be unable to harmonize the undulations reoeired in 
both a normal and abnormal mannor at the same time — the one Chrouj^h 
the air, the other through the tissues. A patient M'ho experiences 
autophony finda it a diflicult matter to locate the precise source of his 
own roice, as it approaches the ear from au unfamiliar source; this 
experience, moreover, seems to vary in dilTerent patients, some locating 
it inthe ear itself, others in various regions of the head. A lady, for 
example, who suffered with autophony, informed the writer that her 
Toic« seemed to go out of the back of her head, and she fancied it was 
heard by those standing behind her only. To some the vocal intona- 
tion is so unfamiliar that it is difficult for them to believe that the 
Toine is not spoken by another, an<l that the speaker is ata distance or 
inadifTerent apartment. In certain instances the patients describe the 
voice as remaining in the ear a perceptible period of time or as echo- 
ing in the head; these are most confusing experiences, inasmuch as 
they give rise to the sensation of the hoad being "empty " or " hol- 
low." Musical people, when experiencing this feature of pseuda- 
cousma, either in singing or plajing upon certain instruments. Ilka- 
wise find the tones produced lingering in the ear, and aecming to 
have a dilTerent pitch than at their inception. 

A very slight cause, aa a cold in the bead, may so disarrange the con- 
ductive mechanism that a singer's voice becomes false to an incapaci- 
tating degree, and while the pseudacousma exists be cannot pitch his 
voice to the same tone with other singers or with an orchestra, be- 
cause he hears his own voice in a false tone as compared to the accom- 
panying tones which ho hears with grwiter or lens distinctness. A 
similar diflFicnIty in keeping in tune ia experienced by performers on 
certain musical instruments. When the conductive meohanii^m ia 
subject to frequent alterations of tension in these cases, as when the 
mombrana tym|>ani is greatly relaxed, the frcquout changes from 
true to false hearing are exceedingly distressing, fur at one moment 
auuuds strike on the ear with a pleasant effect, and at the next they 
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Beem innffied; at the rame time certftin notes, especially the lover 
ones, prodncc i verj unpleasant jar upon the ear. 

It is well known that some large buildings, iu the constraction of 
vhieh wood largely enters, have a certain resonant quality, and the 
timber at times takes up musical notes; indeed, every church baild- 
ing, it is said, responds to some note of the organ, M-hen the whole 
bnilding will be shaken. The vibrations of the drnm*head itaelf, 
when responding to the notes of a thirty-two-foot organ-pipe, may 
ftlt as a snccessiou of shocks rather than heard. The lower tones, 
bass drums and brass instruments, and the rumble of heavy trucks 
in motion, are likewise sometimes distressing to even the normal ear. 

The diagnosig of autophouia is not always easily mode, as the phe- 
nomena vary in almost every ca«e, and the patient's description is 
liable to mislead. Owing to the patient's fancy respecting his 
changed vocalization, and to the sympathetic cough that so oft«n ac 
companies anral afFections, the patient's throat is likely to receive au- 
nndne share of attention ; this fact should not be overlooked in any 
case, but in singers it is important, for obvious reasons, to avoid 
any inflaenoe of this kind in treatment. One important fact should 
always )>e kept in mind in cases of faltie hearing, namely, that the phe- 
nomena pertain almost exclusively to sounds reaching the patieofs 
oar from within. Of course, if the patient is ao deaf that his own 
voice does not affecthis drum-heads from without, he constantly hean 
false in a certain sense, but we are here more particularly concerned 
with that state where the false hearing is of a variable character. 
8ach intermittent pscudaconsma is common dnring acute infiamma> 
tion of the middle ear, especially when the case is recovering, and 
also in certain chronic catarrhal inflainniiitionri uf the same region. 
In these caftes the patient, while singing, nuiding aloud, speaking, or 
playing certain instruments, may suddanly hear the sounds produced 
retonnding in the head, while he fancies their tone must be <)uitu un- 
natural toothers. These unpleasant symptoms usually disappear, for 
a time, as suddenly as they came, and the increased deafness for 
external sounds, which always exists while the pseudacousma lasts, 
also disapjiears. The interruptions vary in their duration from a few 
seconds to days or even months. 

The prognosis of p-tcudacousma in acute affections of the middle 
ear is usually favorable, as normal hearing is re-established in a very 
considerable number of cases, and false hearing disappears in nearly 
all of them. When, however, the anomaly occurs in the ooom of 
chronic catarrhal inflammation of the middle ear. it is a very persist* 
ent symptom. Id the oases where it arises from dislodged coll«>ctions 
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of c(;nimea that impinge on the drum-head, or from foreign bodiesj 
the removal of these is usually sutBcient to reliere the patient. 
With the cure of furuncles or of diffuso inflummatlou in the erteraal 
auditory meatus, the result is likewise favorable. 

As regards treatmeni, we can scarcely ever confine ourselves to the 
treatment of these symptoms alone, and after all pseudacousma is 
only a symptom that may accompany many aural diseases ; any at- 
tempt in this direction would, therefore, carry the writer heyond the 
scope of this chapter. 

The successfnl treatment of any aural disease, however simple 
its nature may be, often depends on the recognition of the value of 
the symptoms here discussed, and we should not fail to keep them in 
mind when considering the management of our coses. The absence 
or presence of the acoustic symptoms, pseudacousma and tinnitus 
anrium, is a valuable guide in treatment, although our remedies 
ahould meet the physical conditions rather than the acoustic, know- 
ing OS we do that hearing will generally return when the former as- 
sume their wonted sway. 



CERTAIN OTHER ANOMALIES OF AUDITION. 

There are some anomalies of hearing that, to a thorough knowl- 
edge of thissnhject, should be alluded to, although not classifiod with 
false hearing; the following are oxamplen : A gentleman contracted 
from Bea*bathing &u otitis media serosa of the right side. The exter- 
nal auditory canals were large, and in diving, water was freely ad- 
mitted to the drum-heads, the right one, on examination, being found 
moderately hypenemio. The tympanic cavity contained a consider- 
able quantity uf serous fluid, which could be observed to change its 
position whenever the patient moved his head. When the drum was 
inflated with air by Valsalva's method, the fluid was thrown into bub- 
bles which lined the whole inner surface of the membrane. As he 
-suffered but little pain or deafness from this attack, he did not apply 
for treatment until the fifth day after getting the s^a-water in his 
^ars ; it was at this date that the above observations were made. 
His voice was now autophonoua, and his footsteps jarred very plainly 
in the right ear. He could hear a low tone of voice in both ears, but 
the highest pi[)e of the organ could not be heard in the affected ear. 
This gentleman, when a youth, sometimes followed the hounda. It 
was then well known to all of th<> hunt that ho could hear the dogs 
bettor than others ; in fact, even after all the rest had ceased to hear 
them, if the party kept quiet be could hear their deep notes aud also 
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Judicata Ihe direction from whence tbey came. Jle related to tho 
writer another intercBting exftorionce illiirttrHting hiswoiulnrfu) capac- 
ity to iltBtingiiigh low toneH. When boatiDg in the lireat Suuth Unj* 
h. I., a few years ago with some friends, he beard the low penis i^ 
thunder tbnt accompanied the sheet lightning then uttrueting their 
attention — a phenomenon which was inaudible to all of the party bat 
himjwlf; his companions were aware of the flashing only. Uia 
covery from tho otitis media (wrotfa wag rapid and complete. 

Another case of mnch interest came to tlie writer's uutiiie. 

Capt. Henry Erbeu, U. 8. N., consulted him for a alight dit- 
comfort in the right car, which whs found to be due to the proficof 
of some (itiff hairs that had fallen into the canal after huviug 
dipped off by the barber. In conversing on the subject of hia 
hearing, Capt. Erben informed the writer that his perception of di 
tant Ronmls had always been remarkably acute, but that in s 
hall or theatre, words spoken were not distinctly heard ; sometimes 
the words seemed to run together in a confusing fashiou, and a won! 
would be frequently ]oat altogether. 

Referring to tlie distinctness with which ho heard distant rounds, 
as of the voice or great guns, in a communieation dated January 13th, 
1888, he said : '* In 18G2, when I was on the Ifuntsvilh off Mobile, 
on blockade duty, this occurred : We had just dined below and were 
going on deck, some eight oflicerv of us, when on reaching the upper 
deck I heani the boom of a great gun to the westward. Tho Bound 
was distant to me, yet not another officer heard it. Again and agaii 
came the sound to my ears, and so certain was I of the distant firing, 
that the captain was induced to order one of the small TeaseU 
of the squadron to go in search. Finally, after a long while, othci 
on the Huntsviiie made out the report of guns and we then 
went in chase. It resulted in the capture of the Magnolia, a bloukadfl 
runner with cotton, which had run out of the Kississippt Hirer, and, 
had been chased and fired at by the U. S. .S. Hiooklyn. ITpoa^ 
inquiry, it was found that no one on the other blockading vesaelahad 
heard the Urookl^n's guns until she was in sight from aloft. In 
the harbor of Uio de Janeiro, Brazil, ujion one occasion I very jdaioly 
heard the breathing and struggling iu tho wat«r of a man, to 
which I called the attentiou of those on deck i>f the Huron, my 
Teescl ; but no one heard the sounds. A html wiu> lowered, however, 
and directed to pull in the direction from which 1 hoard tho aoQl 
come, with the result of picking up a sailor who had tried to iwtxn 
ashore from one of the men-uf-war, and was nearly exhansted when 
found. Another instance, out of many that I might mention, and I 
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leave you to draw your owd coucIubiods as to tho aoutoness of my 
cant ; and I assure yuu they Lave dune good service in the direction 
indicated, while uot eutirely uaolesa in taking oognizauce of lUiugs 
uear at hand, aa aailora* yarns for exurapte. 

" Off the Texan coa^t, of a dark night, I heard the worda of cora- 
niand given In a low gruff tone of voice : ' Port your helra ! Aliead 
full speed ! ' come from oatern my vessel. None of the othem on 
deck hoard the«e words ; but in u few moments a ve^el ran past na 
towards Galveston, thus receiving our fire as she passed. The inci* 
dont had passed out of mind, until last Humnier. when I mot a pi'rsoQ 
who had been aboanl of this blockade runner at the time ; thoy were 
waiting until nearer midnight before Htttmiptiogto run in, but seeing 
the light from a r^ig.ir on my vessel's deck, tliey determiuod to da»h 
past us. The wonis of command had been given in an undertone, 
and it was a surprise to this gentleman that they had been heaid so 
far. 

" During gales at sea I never find it difficult to make out what men 
may say from aloft ; in fact, this peculiarity has long been recognized 
by myself and olhera." 

The writer was surprised to find, on testing Capt. Erben's hearing 
for high notes with K6nig*8 series of rods, that he was unable to hear 
any vibrating over 20.0[J0 per second. Tho external auditory canals 
and drum-heads were rather larger than usual. 

A case reported by Dr. Charles H. Burnett is also of interest.' Tho 
patient was a young lady, of mnsical acquirements, who liad good hear- 
ing exnept for low tones, like the ba«s notos of an organ, or thunder; 
as regards the Utter "she first became aware of her deficiency while 
walking in the fields with her father, for the latter could distinctly 
hear the thunder of an approaching storm," while "she could hoar 
nothing of the kind." Dr. Burnett does not report any pecnliarity 
iu the auditory apparatus in thit^ interesting case, lu the writ^^r's 
own case above noted, the drum-raembranos were among the largest 
he has ever seen, and slight inflation by Valsalva's method caused 
bulging of the drum-membrane on both sides of the malleus handle. 
The flapping mcmbmna tympani eeem not to affect the hearing for 
ordinary sounds, tlie tension of the chain of ossicles probably remain- 
ing intact. 

Attention baa been called by writers to tho fact that, in certoia 
cases where deafness exists, the patients could best hear the notes 
of the middle n^stor of the piano. The number of observations 
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Ovaotai m -*-g-rT. fnrt ttt tliiwc uC tka 

R Waii ■■« fariiUj. TW 
A pMBA-tiaci; MIy jian a(a| 

vai iaillj flMcrtaiMd tk^ m tui^ « piMM, after pMn^ abov* chttj 
■ MHIf, W NgM lo JMi p w ay to ifca —d of the —to mthm 
BltTW be ■fai fw iii l s CftL Tin, «( aovrae, did Mt flu) Co d»> 
Mifaff Cte eHCwMca at tlw laWMhwi tlNt wpAtTed him, 
ha b^ to giT* «p hi* wemyai km, 

U ihovld bv lUted that ■■ririiM gjtb advaMng daafaan, ■ 
ft vbik fl»d Ibat aligbl d Uhw ee t ia Ae toadnw of tooea acttr tbe 
Middto of tb« mamaX scale an not aaoly neopuaed. 

i'aeta lib* Uwat wen to ooafim tbe pbjnological tbeoiy aaad ia 
eiptanation of tboe wa/aatatim, aaaielr, tbat in «aeb oaietf tbcra moai 
ba ion« pathotogical chaagv ia tbe cochlea. loqaines of practical 
■aaiciani, hnwertr, alictt ibe itateoMiit that the comrt or need lt«» 
of tbe organ is tbi clearest and meat oataral in the scato. and, tbare- 
ion, meet eaail; beard. On tbe piano, middle C k the eqairalent of 
tbii^ wbieb aeeosnta for ita being heard better in certain caeea. 



DYSACOUSMA. 

Painful hMrinff or hyptraiAtkeJiia ncouHiea, ae it U BonittCimca 
oalleil. ii due to ct'febral exhaustion, hTpervmia, or iDflammation of 
tbe brain, whcreb/ the organ beoomei senaitiTe to impreiaio&ft of 
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.'soiind, B8 Aome regions, when inflamed, are painful to touch. Im- 
pressions of sound upon the nerrouti centre when in a state of ex> 
'Citability, as in persona snflTertng from nervous exhaustion, or in 
lepto- or pachymeugitis, may be excrnciating in the extreme. 

The employment of the term " h y pertest hcsia acou8tica"in this 
connection is liable to lend to confusion, inasmuch as it implies that 
acuity of the auditory function of the nerve of hearing may be in- 
creased by irritation or inrtammatory action. The writer cannot 
a<Imit that the anditory function of this nerve can be increased 
beyond the normal state, although it is plain that pathological 
changes may impair its action. There seems to he no good reason 
why sensory impulses, however, may not be transmitted along its 
tract through fibres of the portio dura. The writer has witnessed 
■central disturbance when the chorda tympani or other nervous fila- 
ments distributed to the external or middle ear have been irritated. 
Physiologists hare not admitted that the anditory nerve has the dual 
function of traasmittiug sensory as well as sound impressions, and 
some writers have endeavored to OTercomo the difficulty by supposing 
the existence of separate nerve fibres accompanying the anditory 
nerve from the ear to the brain. Vt'e must not overlook the fact, 
liowever, that the situation of the auditory nerve precludes its as- 
suming sensory fonctious ordinarily. 

The following is a case in point: 

Patient, a female, aged 33 ycai^, married and has borne several 
children. Her father, mother, a brother, and a sister died of phthisis 
pulniouum. For the past year she has had much domestic trouble. 
She has had a purulent discharge from the right ear since childhood. 
All her upper teeth, excepting the first right oicuspid, a carious fang 
of which now remains, are gone. This fang is the cause of an 
alveolar abscess which had existed for some lime. Stie has worn a 
full upper vulcanite plate of false teeth for several years, au<i its 
pressure on the fang mentioned has of late caused sufficient reflex 
irritation in the right ear to kindle an extensive acute inflammation 
of the connective tissue in that region, accompanied by severe 
neuralgic pains extending deeply into the temporal region. I'ressure 
on the fang causes pain in the ear. Only a portion of the mcmbrana 
tympani now remains, and there is some pus iu the drum. The 
present attack began un November 13th. 1880. the pains being so 
great that the patient could not sleep or rest during the two days 
preceding the author's examination, made November 15th. On dis- 
covery of the alveolar absoe.ts, the patient at once became aware that 
the prinoipal scat of the pains was in the right upper jaw: but the 
pains ill the head increased rapidly and on November Kith she began, 
to experience vertigo and nausea to a distressing extent, and stag- 
gered greatly when endeavoring to walk. The patient now says that 
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Bounrls affcot her verv n)ue)i: the rattling of ailvor or plates on » 
marble-top table, or the heavy rumbling noises heurd when she is 
on the street, give her inteniw {uiin^ in the forehead, and muke her 
tirctl. It wae found on instituting iDquiriee that the »'nDitivuui>as 
to noises hear'l only occurs when tho left or Udrnml ear is open; 
when the laudest wounds of tlie voice are oonveye^l to the aflecied 
ear through a tube, she hears them imt>erfectly, but they do nnt 
give ri^ to pain. The i:la!<hing of ^tticl is not |»ainful m long as. 
the sound ear remains eloaed, but the moment these noises arc ad- 
mitttiil through the latter, they give rise Ut severe (tains in tlie fore- 
head. Such «)un(li4 are. however, it Miould he siiid, lieanl normally. 
She i» much oxliausted by these ex|KTinieui)( aud gay^ i>he fi-eU very 
tired in the head. The |>atieut could, to some exteut, feel the* im- 
pretuinns of sound whpu luith «iirs are closed ; they aeemed to ** «tri ke 
the brum," aa she hcrBelf expresijed it, the eeusitive spot being in the 
forehead. 

Fatient wm physically well nourished, although she had been ill 
for a long time. 

It would thus seem that the Heneiliveness to sound in oases like the 
above, where irritation uf the brain and its meninges certainly existed, 
is located in tlie brain, not in the ear. 

In dysacuuBma, the ear^, however, may be unaffected or even closed 
so Bi< to exclude «ound, and yet the impact of certain noises may pro- 
duce painful improHsionsupon the brain, as though it had been "stmck. 
by a blow." The brain in some totally deaf persons is paiufully af- 
fected by certain eound», aa of thunder or the luw tones of im organ- 
pipe, whilst others cannot eadure whispered ttuunds made directly 
into tho ear; tho cause of which would seem to be that the perceptive 
centra of the deaf h unaccustomed to any inva«on of sound. 

Sounds of low pitch undergo a modiOcation in certain oaaea 
acute inflammation of the middle ear; thus the low, heavy undulations 
of street trucks, elevated railroad cnrriagt-s, aud the like are heard as 
high in pitch, sometimes like a whittle. This condition is entirely 
distinct from that giviug rise to /rai/i/itl perceptions of sound; it is 
due to disturbance of equilibrium in the transmitting mechaoiam^j 
whereby its tension is probably increased, since it occurs in the coui 
of acute inflammation of the middle ear and in the profound deafni 
due to syphilis. Of course, the impact of sounds of low pitch, whei 
heard as high, may give rise to painful t»eusations in nervous persons.' 

Of interest in explaining anomalous action of the trausDiittiug 
mochanism is tho behavior of tho telephonic diaphragm. On calling 
the attention of Prof, Graham Bell to this subject, he referrod to the 
experiments made under bis own direction by Mr. Thomas A. Watson^] 
of Weymouth, Mass., in 1882. Mr. Wat«on, inaletterdated Octol 
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4th, 1884. informs the writer that soand from a bent or dented 
telephone diaphragm is diminished in colume, sveniin^ly in proportion 
to the exLt;iit of the injury, uud in ofleu accouipauied by a riugiug 
overtone. A striking illDStratioD of this was afforded by an experi- 
ment. A thin iron diaphragm, mnch damn^'cd liy inverting its i^dge 
all aronnd, wh« pressed into a !<olid metAl ring, so that its snrfape 
took the form of a shallow cup. The effect was always to render the 
sound verif feeble, without giring any overtone. When a hole of 
oue-tbird to oue-eightb inch in diameter was made through a tele- 
phunc diaphhtgm, sound vtun unuSected ur become even a little clearer. 
** Th(! vibrations of a telephone diaphragm are always ai:com[tunied 
by an overtone which varies with its thickness, becoming lower as 
tlii.« is diminished." 

•Straining a membranous diaphragm similar to the drum-head raises 
the pitch of the overtone. It was fouud that sound diminished in 
Tolume (amplitude) very rapidly, as the magnet was withdrawn from 
the diaphragm, though ilti ipiality (pitch) remained unchanged. The 
eflec-t of a large Mivity between the diaphragm and the inner surface 
of the plate, forming the month piece, is to add to the sound a strong 
overtone, due to the excessive reinforcement of a particular piUih of 
this resonating cavity. 

Sound thus undergoes modification during its transmission through 
a defective telepliune, and From the siniilarity of this instrument to 
the ear, we should expect that like changes wonid occur on its trans- 
mission through a defective ear-drum. Clinical observ.ition shows 
this to be the case where mncus or other fluid accumulates in the 
drum during iuHammatioD, or when the drum-bead is swollen or 
thickeucd by means of a covering of exfoliative dermic tissue; or 
where its tension is disturbed from any uauiw, i^ncli as manoDictrio 
cicatrices or opacities, ankylosis of the ossicles to each other or to the 
walls of the drum, and the relaxation or separation of their attach- 
ments, etc. Whilst, on the one hnnd^ resonance of the drum may he 
altered by distention of fluids^ and possibly by air or gases, it may be 
dne, on the other haud> to the absence of the normal humidity of the 
drum, or retraction of the drum head from closure of the Eustachian 
tube. 
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■d to thmtcti, or vhere, t» «clMr nufxv^, iifcniMliuu «f tfa* 
or its MMua^M has seoured, akag with tke 
vHlitkBMdkcuBi. Wbef.l^irfMm 
«xill>. or where this rtste hu lni,uau establuhed. tho 
i mt nin that aud cCsetioa ««kU nart upm the 
tfi^ OTd traataeat ahoald aoi be orartoofcad. 

Ffxna tha cmm gireo in ooaLBwtioa with this nbj«ct. H will 
j«aii that, vhat are called MbjeetiT« aoint, exert, itnder oartmia 
diiloM* a aot aaimportaiit iaBMoec on the auad. U ihoaU be 
hi fiav, hoverer, that the noiaaa called sabjectire have an actoml ex* 
li^ftom and alweji depend on phyncal cauM*. That the ormr^ 
«s<Mted brain or the iaperstitiona mind may experuyooe a piyehicBl 
lniroT«firiea« ai regards the perception of tbeae soands^ and th«ft 
mould tha« to euit the morbid fancie* of the mind, in a gitoa caMis, 
flfto wall deaerre belief. The ioiane know that tbej hear oerteia 
■oiaai which other* do not hear, and efforts lo diacittle them frott 
thia belief qaj be, under lome circunutanoe^ nnwue. It ia e loag* 
time tioco the in«ne were obiwrred to staff wool and the like into ifaetr 
aars, but ii b belief ed that tlw ob«rration has never ted to a ihorongh 
jtady of the labject. It i« not ancommoo to and the ears of the ma» 
obstrootod by p«i||eU of cotton wool, inserted lo exclnde th« " noiM 
Ja tb« aars." Theae fbraiga matter*, when left in the ears, beooma 
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sqtientlT enveloped in cerumen and go on incrcafiing in size from 
year to year. When pressure is exerted on the membraua tympaui 
by eucli colJectione,. the tinnitus auham is much inereased, and very 
frequently nntophony manifests itself. Sometimes deafiiesa is thne 
induced, whicb, of course, adds very mnch to the despondency of 
the patient, and increases his distrust of others. Patienta who ex- 
perience false hearing or autophony, and have at the same time dis- 
tressing noises in the ears and head, are, even when otherwise healthy, 
ancler a great mental strain, and are freqneutly found straggling with 
all their strength against their misfortunes. Old persons often give 
way entirely to these depressing influences, living in a state of constant 
alarm; their condition is not understood by others, nor can they 
always explain their own sensations. 

The character of these sounds In the ears has been described in an- 
other place, and will not be enumerated here. There ia scarcely a 
Bonnd in natural or industrial life that some patient or another can- 
not And its resemblance in the noises sometimes heard by them in the 
head. 

These sounds are sometimes thought to indicate the presence of 
tumors in the cars, and the brain itself is often suspected of being the 
seal uf a tumor. In many of these cases, an increase of excitement 
increases all the symptoms, especially those depending on the sounds 
of the blood in its circulation. It is stated, the writer believes, that 
insauity is not a disease of youth; it is also tme that the more dis- 
treBsing aural diseases are mostly to bo found after middle life, for it 
te at that period that we find the drum-head relaxed and the normal 
tension of the ossicles disturbed — conditions leas remediable than the 
more acute affections of youth. It is then that the most bewildering 
phenomenon of autophony is frequently experienced; and one may 
add here, that but few sufferers are capable of describing this condi- 
tion. Theseacousticphenomena become more observable at night when 
quiet prevails; then every souud within the body, including the voice, 
sounds of the heart, and respiratory movements are heard with appal- 
ling distinctness. Slight movements in the conductive meclianiam of 
the middle ear, such as occur from breathing, swallowing, etc., are 
liable to cause a sndden variation in these phenomena. One moment, 
the patient, in speaking or i-eading aloud, hears his own voice in the 
normal manner; the next moment, be only hears the altered voice 
within his head. The effect of these experiences on certain minds can 
be well understood. In this connection, it should be, furthermore, 
mentioned that persons are liable to be very mnch disturbed, when 
affected with the anomalies under consideration, by lying on the ear 
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when in bed. Trobbiags arc tlion more often experienced, ani 
timeH even the crushing down of the pillov cuntributes to the 
heard. From what hm bE^en 8aid it will, therefore, be seen tbi 
tions of the ear may give rise to nervoae diseases, and vlicn a 
posing cause exists, in&anity itself may be induced. Heutal 
sion they always occasion in the aged, and but few AaSarors 
despondency and distrust of their fellows. 
The following cases are illustrative: 

Case 1. — Mrs. A. M., aged 25, consulted the writer in Now 
1880, on account of dcnfucss. Sho was confined fire jears ag< 
which time her health has not lioeu ae good as it waa pr«f 
She has noticetl that she was bcrdmiiig deaf for the p«at two 
The tonsils are ragged, shu has uauo-pharyiigfal catarrh, aod b| 
perienced a groat amount of dental irritation, e^peeiully durid 
winter of 1878-9. The upper wisdom teeth were ex^^u(Jted ial 
The gum about the right inferior wipdom tooth has for two yean 
the seat of alveolar aoscesses. The patient has even at time 
obliged to keep her Iwd on this account. 

Tnore has been tinnitus aurinm in the right ear for some timi 
and she hears occasionally her own voice autonhonunsl v — as sh 
self describes it, her head "seems hollow, and alie then 
" dumb." This experience was associated hr the patient with 
of memory, and for a while she restrained herself from spa 
When she is excited the ringing in her oars is much increaaei 
she (•ouietimes ht-ars the tiukling of bells. 

She hears the voice ouly when shunted in the right ear. 
left ear she hears no words spoken below the ordinary tone. 

This patient has experienced a great deal of domestic tn 
which, tuguther with the facial neuralgia resulting from the du 
condition of the teeth, the tinnitus aurium, and the autop 
finally excited an attack of dementia. The neurologist to who 
patient was taken for truatmeiit informed the writer that her al 
were bimply rage, that she had always been on the verge of ina 
and is likely to become hopelessly iusane. 

Whatever the diagnosis or prognosis of this case may be, ite 
certainly shows the importance of early attention being given 
aural symptoms in all such cases. The author is inclined to 
that skilful treatment of the teeth in this case would have donoi 
thing towards preventing the progress of the deafness. It cei 
would have cured the neuralgia which caused so much irritation] 
the head. The tinnitus and autophony alone were sufllcii 
greatly disturb the mind. 

[This patient gradually improved, and gave no evidence 
mental disturbance until the summer of 1887, when a diifpoeiti^ 
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shown on one occasion to give way to ragp on Hccount of domestic 
diflicttltiea.] 

Case 3. — Hale, aged 59 ^ears. came under obserration in Sepfceinbyr, 
1878; a tailor by occtipatiou, thin, and with sallow coniplexion. He 
hud ill hi» childhood disease of the knuc-joint, and eiuce iheu has 
been lame. Tweuly-fiye years ago he had puins in the right oar, fol- 
lowed by more or less discharge, and ^rent deafness. Ho has now 
very severe piiin^ in the region of the right ear, extendinff over the 
whole temporal Hptiue, and wliich prevents sleep at night. Ilis family 
gave the information that his suffering is so great at times that he 
often expresses the intention of committing suicide. Three years 
ago he had an attark of vertigo, al^o a similar one a year ago. Dur- 
ing these attacks, he experienced much pain, and staggered like a 
drunken man, sometimes falling down. His teeth have long been 
the seat of alveolar abscesses, from which there has been swelling 
about the rlglit side of the face, the pains often extending from 
the teeth to the ears. The present condition of his teeth is a 
wretched one, the few remaining ones being denuded and loose. The 
rjglit ear !» found to be occupied by a large noly|>oid growth, spring- 
ing from the lower wall of the canal. A discliarge also exists. When 
the polynus was removed, it was found that a large, irregular growth, 
large ana (le«hy-looking, closed the canal just without the tympanum. 
Attempts to remove this with the snare were unsucceivtful, and the 
patient declined to have it removed by the drill ; also to have his tcoth 
attended to. There was no evidence of the existence of mastoid 
disease. 

He was not seen again until Jnly, IBT9, when it was learned that 
after the removal of the polypus, hia couditiun had very much im- 
proved, with the exception of the deafness, now very great, lie can 
only hear words shouted into the right ear. Patient sufferofl mnch 
from pains and the acoutttic phenomena, antophony, and tinnitus. 
8uun after hiii laHt visit the discharge from the right ear ceased, but 
the pains and tinnitus continued, and the left ear also became pain- 
ful. He died in July, I860. Two months before hig death he grew 
very deaf in the left ear. The pains and tinnitus in both ears became 
so unbearable that he tried to hang himself to escape from the terri- 
ble suffering. The family did not consider him to be insane, but 
concluded to send him to the New York City Insane Asylum, where 
he was admitted in February, 1880. 

Oasb 3. — Female patient, a^ed 39 years, married; no children. 
There is no history of miscarriage». She has always suffered from 
" colds " and toothaches, lias been addicted to the use of alcohol for 
many years. No previous aural trouble, excepting a slight attack of 
earache in the left ear three years ago. Tinnitus like " nnzzing " be- 
gan in the left ear about a ^car ago, but was unaccompanied by any 
deafness. Patient states that her ** head began to feel badly *' some 
time ago, and her eyes troubled her. About ten M'eekssiuce, she says, 
she suddenly heard the voice of deceased persons speaking to her in 
her left car. These voices wore both maio and female. Since tlien 
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the same thing occara daily, the voices iifliiig oft-en profan 
obsecue lauguage, aud calling her bad uaoiet^. She hears kIm 
singing, etc. She ie annoyed by tinnitus aurinm and aatopl 
voice. Patient ie fully persuaded that the voioee she hoars p 
£romiH)ii)e individual, and not from her own eara. The langoji 
become much more abusive of late, she says, anti within th 
two weeks the hearing in the left ear has dimiuishoti very conj 
bly. In consequence of these Kubjective gymjitonis, patic-ut bl 
her appetite, become emaciated, and nientallv much depressed. 
sits for long periods staring vacantly before hor. Her eveai 
very poor. She has also vomiting in the morning. Herriglitei 
not trouble her at all. 

Exuminatiuu. Left membraua tympaul is dHll-looking and o 
especially in the posterior inferior segment, and rotraoteo. Thi 
process is prominent. The membrana flaccida is hjp^reemtc. 

The right membrana tympani is somewhat retracted, but 
lustre. Iloars low, ordinary voice at several feet in both ears. 

Eyes. On examining the fundus of the right eye. the tosm 
Been to be fuller than normal; the inner end of the disc is indi 
and blurred. In the fundus of the left eye, nothing abnormal, 
appearances. 

The pharynx is congested, and thereare several carious teeth 
jaws. 

Case 4, — Male patient, aged 40 yean, came to the New Yorl 
and Kar Infirmary in Xovember, 18B0. He was a laborer, emi 
by a horse-car company as a driver. He has a dark visaffe, m 
eyeH, in looking at one, suggest that he is distrustful and boa i 
bility for irresponsible acts. He stated that one year ago he 
severe attack of delirium tremens, which kept him confined in M 
pital for two months. For some time past, however, ho has been 
perate. He is forgetful aud nervous, gets easily excited about i 
affairs. 

An examination of the oral and naso -pharyngeal cavities al 
the existence of very carious teeth and a general catarrhal coui 
of thei« parts. The drum-heads were both hyperaemic in the n 
borhood of the anterior superior qua<lrant. They were ranttl 
appearance, and exhibited evidences of trophic changes. The 
ditiou of the left ear was the most marked. 

His hearing is good; he can distinguish low conversation iu 
ears. In his left ear he experiences a constant ** whii." 

For the past six months, he fancier that some one is ialkiug t< 
every night, the voice seeming to enter the left car. Ho ia 
awake a long time by the voice, which repeats over and over i 
" ttet up I won't lot yon sleep ! " or at other time«: " You dai 
scoundrel/* " 111 kill you I etc. Such expresaiona are rarely > 
rienccd in the daytime unless when it is very quiet. Whil< 
writer was examining the patient, the latter told him that the 
said "that doctor iian do you no good ! " 

When it was explained to the patient that the noises proc4 
from natural causes, such as the current of blood in the carotid o 



AUBAL PHGNOHKNA AHD BBAIN AFFKXJTIOSS. 



353 



lie vaa totally QDable to disconnect them from the Bupernatural. 
When seen some weokft later, the condition of this patipnt waa proba- 
bly worse than when ho was first aeon. That the uoiacs in the head 
bad an unfavorable iuflaence upon this case there can be no doubt. 

CA!^E 5.— Miiry D , 38 years of a^e, came to the X. Y. Eye and 

Ear Infirmary in Jannary, 1880. She is married and has had six chil- 
dren. Patient is a very tall and large woman, weighing over two 
hundred ponnds. She states that her woight had be«n considerably 
greater, bnt that from poor living of late it has been reduced. In an 
att«rcation a week ago with a man, for whom she had done aome 
washing, she received a blow upon the right ear with the fist, from 
the Btuuniug effects of which she rocover&a in a few minutes to find 
that there was a noise, like escaping eteam, in the injured car, and 
that tdie was very dizzy. The tinnitus aurium has continued until 
the present time, and after the fourth day the vertigo was so great 
that she could no longer attend to her domestic duties. On the fifth 
day, there was a free serous discharze which she had not previously 
observed, and thia gradually gave place to a copious one of a muco- 
purulent character. 

The discharge is now tinged with blood and so free that a large 
pellet of pottoit-wool soon becomes saturated with it, and it runs down 
the side of the neck. She had no medical attendance until the sixth 
day after the injury, when she was taken to a dispensary, where some 
meilicament was put into the ear and the drums were inflated by 
means of an air-bag. She states that the local application seemcil to 
irritate theear. and that the air douche int;reascd the pains very much. 
The day following the above treatment she was brought to the author's 
clinic. Her condition then was as follows : She was very excitable, 
and feared to have the ear examined, but submitted after a little 
coaxing. The right e:ir was discharging freely, as has been stated. 
After this had been wiped out, it was found that the parts were so 
swollen that the precise point of rupture in the membrane could not 
be located. There was some swelling about the attachment of the 
auricle, and the parts were painful when touched. She has severe 
neuralgic pains lu the temporal region. The first right upper molar 
tooth is very carious. Her voice was autophonous, and she could 
hear shouted words only in the affected ear. From her husband and 
herself the following facts were obtained. The night before her visit 
to the infirmary, she retired alwut nine o'clock, but was unable to 
sleep ; she was restless, and obliged her husband to get up constantly 
during the night to look after the many hall uci nations that occupied 
her mind. She required him to keep the window of the room open 
all night that he could wati;h the yard below, which she believed to b« 
filled with pco])lc who sought tu kill both herself and her husband. 
At times she fancied there were persons speakiug from the walls — she 
would then stand for a while in a listening attitude. A man dressed 
in white came up out of the d(H>r and stood near the door and held a 
cltib, OS if about to strike ; although a light was burning in the room 
at the time, she cannot recall seeing his face. 

She also saw young women in white attire. The voices were not 
23 
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rccogniz^.. excepting ahe fancied that among thoae in the i 
could hear the voice of the man who strnck her. and also tbe" 
his wife. Shf HometimpH exclaim4?d to her hnaband: •* Thert 
are corning up the stairs !'' 

She seemed to Eico objects flitting about, and when tl) 
doubted; she would exclaim "don't I see them I" Thest obji 
not seen during the day- Hhe watt afraid to remain alone, and 
the aseietance of a policemau was required t* bring her to tl 
marj. It is stated that ehe has never experienced any mental 
tiou nor have any of her reUtions. Tliere was no dyaaeoustua 
enced at this time ur Kubeteqitently. 

This patient remained under observation nntil February a6t 
whit'h time the was not seen, For some time after her firet \i 
sleep was aruompanied tiv dreams of music, of ghina and of j 
and the like, uud it wn^ more than two weeks before she oi 
eipertenee the hallucinatione 

Th« pain in the region of the ear was nevere for ten days an( 
time estended to other parts of the head. The dinchargo fp 
ear had almoat ceased, she had Imt little tinnitus aurinm q 
phony, the swelling of the extremal auditory meatus di8ap{>ean 
a Bmall air bubble marked tho neat of iicrforation at the infer 
ment of the membraue tynifiaui ; the latter, however, wa« still 
iinguishable on account of its sodden condition. Hearing re 
go that n\w could hear loud voice, and the vertigo waR very eli 

luasEiiuch aH dy»iL-uuii>nia was not a symptom in Ibia case, 
lieved that the brain itself wa£ not greatly affected by the cod 
of the blow nor by an extension of the iniHammation. 

Case 6. — The ]^atient, an Irishman, 40 years of agu, Rtat-cs 
faae long been of intemperate habits. He has been subject to 
throat'* in the morning, to freqvicnt headaches, and is nervol 
'* shaky." lie staled, when he trame to the Xew Ynrk Eye a] 
Infirmary in Ucccmljcr, 1885, that seven montliw previouBly. i 
severe "spree," he had delirium tremens, and on recovery 
enced annoying sounds in the left ear ; persons either secmm 
"talking to hini eonstautlv'' or there were sounds of voices 
ear. At first he thought tlie voices heard were those of perco 
lowing him about "for the sake of a joke,** hut of lato ho b 
they may he due to sftme disease of the ear. As regards the til 
be describes a "beating" sound in the ear ttyncnronouH w: 
cardiac pulsatiou, and a "buzzing." Sometimes there is Ion 
tling. There ha^ been no annoying disturbance in the left oar,' 
utterancet^ heard are always jirofane orotherwii^e had, and on ** 
himself up" to the delusion, he believes himself to be the anb 
abusive language. When he himtielf is not directly the 6ubj(H;t 
vectives, he Is still cognizant of a colloquy between two iudil 
on some other topic. He cannot escape from thctic uiibiddi 
famers at will^ but sometimes the noises in his head are le 
nounced, and then the hallucinations are also less marked, 
times he is less worried, and fceis as though be "could coot 
6e\(" and throw the delusions off. There are times, howeTer, 
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the voices do uot din so unceftsinglv in tho oar, bnt then he finds 
himself annoyed by knocks npon his floor and steps in the hall : these 
sometimes arouse him up out of a eemi-iincont^ciuufl state with a 
shock. He often fancies *' a party iii the house is playing a game on 
him" with an electric battery; he can hear it '• chck," and "it 
nearly shakes him out of bed, and plays on liis head like a hose." 
Then he is annoyed by speaking and whistling through a gas-pipe or 
tabe coming up through the floor. Sometimes ho "feels a kind of 
dizziness through the head." He has been to a iK>Iice statioti about 
this trouble. He nays the "■ voices" a]way3 remain outside the door. 
One of tlie "voices'" is a heuvy ''bass" voice, the other is "high 
and fiqueuky," and may bo a woman's or a boy's ; they are compara- 
tively as a " tin whistle to a cornet." 

The pationt'R attention having dwelt on thiR matter, the phoQom- 
enu have greatly increased in iuiportauce; ho uow hears the ba«8 
voice in the left ear, the tenor in the right one, whereas at first 
every sound seemed to enter the left ear. 

There is no history of any previous disease of the ear. Syphilis is 
denied. He has chrouic catarrhal intlammation of the upper air- 
tract (hypertrophic). The drum-heads are lustreless and somewhat 
atrophied; the anterior segment of both is dry and wrinkled. The 
left membrana flaccida is hyperiemic, and lias a fleshy appearance. 
There are other evidences of loss of tension in the tranfimittirig 
meehanism — thus there is general relaxation of the exterior parts of 
the ear, the i>kin in front of the tragus on both sides ie notably re- 
laxed, as is shown by several wrinkles. Inflation of the drum with 
the air-bag has caused the tinnitus to cease for ten or fifteen minutes; 
closnre of the meatus seems to muffle the sounds heard. His own 
voice never sounds antophononsly. Hearing is defective, ordinary 
voice only being heard distinctly at a distance of ten feet. 

The patient was advised to find occupation, and when not at work to 
seek relief by keepine in the noise on the streets, etc., as much as 
puKsible. He found, r.owevor, that the noise of tmcks, horse-cars, 
and other heavy vehicles made him worse, siuce the loudness of the 
voices heard wasaUo increased. He noticed that he was much b«tter 
after remaining a few days in the country. 

A prominent neurologist, who saw the patient, considered that he 
had both insane delusions and hallucinations, due to some form of 
chronic cerebral diseat^e arising from alcoholism, and that ho was 
liable to become a daneerons lunatic. He found the tongne to 
point slightly to oue side, and the pupils to be unequal. It was 
thought that the ophthalmoscope might throw more light on the 
case than rould be gained from rational symptoms, and an examina- 
tion waa made. Although nothing decisive was found in the fundus^ 
yet the vessels of the left eye had a suspicious look, the veins being 
very targe in some places and considerably tortuous ; these conditions 
might suggest commencing trouble from tumor of the braiu or gnm- 
mata. 

Interest attaches to this case, not from disturbance of audition 
from central causation, but on aocoont of the effect of the tinnitus 
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of high pit^h like the oboe. The mtisical fancies were not all dis- 
i^reeable, but the aiitophouia, halluciuatious, and GDaucial difficul- 
ties all together brought about a nervous state which for a time made 
lire miBerabte in the extreme. On one oooaj^ion, he was induced to 
attend a concert, in the hope of diverting hitt thotighUt into a more 
agreeable channel, but the music seemed diHCordant mid was rather 
confusing than Roothing in its effects; it finally became so painful ae 
to be unendurable, and he fled from the room. Of late this patient 
has ver; much improved, and although he still has much tiuuitua, 
and remains inoonveniontl^ deaf to conversation, hallucinations no 
longer exist, and the capacity for musical enjoyment has returned. 

Gahk 8. — Patient is a German, 72 years of age, and has been an 
accomplished teacher of music. He is now in His Acnesccmie, and 
experiences hallucinations in a remarkable degree. When first aoen^ 
in February, 1884, he gave the following history: 

General health always fair, but haa suffered from naaal oatarrh^ 
duriug exacerbations of which hearing for ordinary sounds was di* 
minishcd,and antophonia was present and inability to distingaiah the 
notes of a piano. During the past five years, he has had, at infrequent 
intervals, attacks of otalgia in both ears. The deafness has increased 
during the past year, ubllgiug the patient to give up teaching, h& 
being no longer able to detect the exact key of a note; "it would 
sound either sharp or flat." Both drum-fieads give evidences of 
long-stuuding catarrh. Autuphonla is well marked, tinnitus con- 
stant, and he hears only shouting voice, in both cars, at ten feet dis* 
tance. It is found that he can distinguish harmony on the piano 
from discord when these different expressions are intensiSed so as to 
be well heard; but he fails U> detect the difference between a full har- 
monious chord and one which is rendered slightly inharmonious by 
the introduction of one or more discordant notes. In respect to the 
patient's hallucinations, it may be said that they have been experienced, 
m some degree, for four years, but during the past year the musical 
experiences were especially marked. He states that, after composing 
a oertain air, he then piooeeds to play it on the piano, finishing the 
first two or three bars, and then stopping; the rest of the piece is then 
immediately cumpleted by a full orcliestra, apparently, and piayed 
through correctly. When alone in his room, familiar orchestral airs 
are heard at times; if any part is rendered incorrectly, it occurs to 
him at the moment "that was played wrong,*' when immediately the 
piece is repeated, this time correctly. Thinking of an air will at times 
suffice to produce either an instrumental or vocal rendering in the 
ears. He fancies that his daughter, who has been dead for a year, 
aings familiar airs to him. Ordinary street sounds, as the rumbling 
of trucks, stages, and horse-cars, sound musical, like the intonations 
and notes of a full orchestra. There are intervals after performing 
the Valsalvan experiment, or swallowing;, when the street sounds 
above mentioned are entirely stopped. 'The jiatient makes the sin- 
gular mistake of believing the tinnitus, etc., to be subjective or 
imaginary, whilst the musical tones and sounds made by fancied visi- 
tors from another world he believes to be actual. 




CHAPTER XrJL 

THE OPERATION OK EXCISION OF TH£ DBUV 
HEAD AND 0H81CLES. 

The f tperienoe of tb« put deQ>d« in aarml 9ttTfmrj iuu Ud to Ar 
f ulfi^*'^'^'^' °^ ^^'^ bo|X!« uf Sir Ajitlcjr Cuoper Mid «tber auig e um of ikt 
.gfg^/A. in KsiMset tu (he rvVwt u( dvafucM 1^ nsaiu of mn nftrrwii m 
.^hiofa «hoald «dmit touiid Ut the fctiMtrip M^t hi Uk« Wkll bstwa«&l7»> 
-injiaKi ftod Ittbjriutb, by eatKbltstitoy ■ p TDM i firn t opimfng in ^ 
^inim-boAd. Otologist! are thus eoabled to arail themelTm of 4» 
j^oro ttOCnraU nuatoaiical »rid piithological kDowledgC' d trrr loped 4ar- 
inff '^^ P^^ tweuty yenn, in adopting a radiual plMU of LrcittiDeiit n 
^jg^jM of chronic parnlont anil noo-ptinilent inflamnuttioii of tkt 
fiddle ear. 

prom a long expurifuoe iu the treatment of aural diaesBP thp vriM' 
il«citatcB himself, at leiul, iu eacapitig from the anefeot ruatuie> al- 
io«l limited, in obrouiu puruUnt prooewM, to the msoval of poljpi 
^nil the nu9c«ll»nfouit introduction of cauntic anJ a^tringe&t 
^fOi)** '"'^ •^'"* ett**rnal aaditory canal, thi-rvhy l-cmporizinir 
^bttt often proTod to be irremedj«bl« pomlonoy. 

|Wf»ro prooeodinf! further, it will be well to devut« Ktmc i»fHK« 

l|i0 hi'iloi'j of operation!! invflvintf the eitirpation of purtion« or 

«m1^ of the tran»mittiu}{ ttit';hjuii<im for the relief of otorrhua «Dd 

l^t^ (iMpri>Tomont of hniriuK. up to i\\e pniKtit dal£. Partial nTfiiii— 

* \\w inumhrantt tyinpuni tu iniprovi! the hearing was attemplad 

^^^i^y yonm fiince and iu variouit wayH, lucb ai lho«e reoumxne&ded 

M iv, Fabrizi, Hrunnor, Dulean, Ilonnafont (1800). The chiof 

I. hiiwerur, lay in the utUsniptii at preserving the upeoiii|r ia 

j,^>t Uiuin hood thu» made. To flooompli«h this. Wreden propoaed 

■ llio manubrium mallei. The rosulw of this procedure were 

■pect more tutlifactory than before. No greater socceaa fol* 

I'u tttomptu made by the application uf varioue acids, tiia 

... oA'iM'Oautery, otc 
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In Scliwartze's work on the surgical diseases of the ear/ the author 
states that, since great damage to the hearing power does not neccs* 
sarilf follow loss of the malleus and incus iu cases of chronic purulent 
processes, the idea suggests itself to remove these "otherwise incur- 
able obsfructiona to the trammitting mechanism of the drum and 
which lie externally to the stapes, ariainif mostly in fixation of the 
malleus and incus, by excision of these ossicles." (Italics the present 
writer's.) 

Schwartze*s first attemptB at exciaiun of the drum-head aud ex- 
traction of the entire malleus in cases of sclerosis were made in 1873.' 
The results, though at first successful, were hut temporary, owing to 
the rapid regeiieration of the excised drum-head, which ioTariably 
followed. 

The labors of J. Keasel, of Qraz, ia this direction are meritorious 
and should be alluded to at length. Aside from his experiments 
made to improve hearing by diviaion of the adhesions, etc., sur- 
rounding the stapes,* Kessel reported in 1878* a case of removal of 
the dnim-head, malleus, and incus in a patient suflFering from chronic 
catarrh of the middle ear with closure of the Eustachian tube, as 
follows; 



Male patient, aged 'ii rears. Closure of the Eustachian tube from 
catarrh of uaso-pcarynx. Hearing in right ear for conversation at 
fifty centimetres; in left ear for conversation at ten centimetres. 
Tinnitus very great and mostly in the left ear. 

Right drum-lieud retracted; left inverted. 

Operation: Left ear. Chloroform narcosis. Incision of drum- 
heaxl with lantre-shaped knife about its groove at the Rtvinian seg- 
munt and detarh»d around iXa t>enphery. Tenotomy uf teuHor Lympaui 
and extraction of malletia. Drum tilled with sticky, clear mucus. 
The incus and stapes had become displaced into the upper part of 
tympanum. Incus easily extracted. Stapes left in pi>sition. lieroor- 
rbagc slight. Patient heard voice Immediately after the operation 
and tinnitus was les^. Infiammatiou of the integument of the ex< 
temal auditory canal occurring during the following few days, caused 
decrease iu tfie hearing power. On the sixth day heariug began to 
improve again, and in a month's time imtient could hear whispci'cd 
words at ten metres distance and the rain striking against the 
window panes. Tinnitus was slight, as was also the secretion from 
the drum. From tliis time on, however, relapse began; his hearing 

■ Die ohirur^ehen tCrankheitttO dad Ohre!i. Dr. Hermano Schwartze. 
Stuttgart, 1885, page 379. 
'Op. cit..p. 280. 

* ArchiT far Ohrenheilkunde. Vol. XI., 1876, p. 190. 

* Archlv CUT Ohrenbeilkunde, Vol. XIII., 187S, p. 89. 
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power diminished. In two months' timo a thin newlr formed 
brane cloaod the oponicg into the drum, being adherent to 
montory. This was detached, the posterior portion of the " 
cartilaginous rings excised, in the hopes of preventing rcgen( 
of the entire membrane, and maintaining an opening. Rogcuer 
of the membrane. Two weeka later galvano-(^aut«ry applied to 
cartilaginous ring, by which a smatl opening WHa maintained forli 
or three weeks. The membrane, however, closed a^tn, bee 
fast adherent to the promoulory. Tinnitus slight, i^itiont 
voice at ten metres distance^ bntnot as well as during the first moBii 
foUowing the operation. 

Kesael stales that the re«ult in five other cases was just ibe man 
in the above, the incipient success being regularly d««troTad 
regeneration of the drutn-head. The possibility, however, of 
taining an opening by the cautery induced him to contioae t 
operation, Ue then proposed cliieelliug off the bony sulcue aadt! 
tendinons ring at the posterior segment, which be thought 
remove the difficulty. Kessel recommended even the extractioD 
the stapes for certain conditions, and went so far as to do this i 
one case, his experiments on dogs and pigeons in 1871 having pro 
that removal of the stapes does not canse either vertigo or ledi 
■in co-onlinatioD, and that the deafness, present at first, dtsap 

eooD ae the oral window is closed by a newly formed membrane 

A paper read by Kessel in the tenth Monthly Meeting of the 
of Physicians in Steiermark, 27th October, 1«79,' ** On the Exciooft 
of the Drum-head and ' Mobilization ' of the Stapes," contains fartbtf 
exhibition and exposition of results in a few new f^ases. Ha Mji 
that excision of the drum-head and *' mobilisation " of the itapei 
is indicated where the middle ear apparatus is immovable; in caMt 
of closnre of the Eustachian tube, total calciScation of the dmm-h«iA 
with deafness, caries of the ossicles, ankylosis of the stapes, and dit- 
tressing tinnitus, and cholesteatoma of the drum and the mastoidf 
Then they cannot he removed in the usual manner. 

Ee^sel's niethiKl of operating is as follows: 

Narcosis. Drum-head, if present, excised around its peripbar, 
including also in the posterior segment the tendinous nng, to preveoi 
regeneration of tissues at that point. Tenotomy of tensor tvmpaal 
The loop of a snare now passed arouud the miillens handle and it, to- 
gether with the detached drum-head, removed. If the incua be found 
healthy and the long process movable, it may be left in the drum. 
Kesse) had operated iu sixteen cases with no bad results. He gireft 
the histories of the following three cases: 



' Arcbiv fur Ohrenheilkuode, Vol. XVI., 1880, page IM, 
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Tale, 39 ycum of age. Fixation of oiwicles. Complete dcafnosa 
for roicc. Ditttrcstiiiig tiuiiitue. Some relief for the tinuitus afforded 
by the operation. Jncudo-stapcdial joint dislocated backward. Utor- 
rncni for a short time afterwards. Tiunittis ceased in six months. 
Gradaal improvement in hearing. Parte dry. 

Female, aged 2d years. Otorrhoea since childhood. Right drum- 
head gone; malletie retracted against promontory. No hearing for 
voice. Much tinnitus. Excision of remains of arum-liead, muTleuB 
and incus. Discharge ceased in ei^ht days. Tinnitus ceased per- 
manentlv after the operation. Whispored words hoard close to the 
ear; ordinary roice at one metre distance. 

Male, 25 years old. Deafness and tinnituit since childhood: worse 
in left ear. Only vowels heard in left ear. Lobs of memory; verti^. 
Left drum-head opaque, thickened. Eustachian tnbe free. Excision 
of left drum-liead and malleus handle (the latter broke off in the 
operation^. The following day the voice was heard close by the ear. 
Less tinnitus. A diecbargo set in on the third day, and lasted for 
three weeks, during whicn the head of the hammer was probably 
cast out. Regeneration of the drum-head excepting in the posterior 
se^^ment, where the ring was excised. Adherent to promontory. 
Tinnitus and other svmptoms disappeared in six weeks. Convorsation 
understood at several metres distance. 

In an article ' published by Augnst Lucae in 1881, that author 
mentioDB a case of afcmale patient, suffering from the results of chronic 
catarrhal inflammation of the middle ear, upon whom he performed 
excision of the entire drum. head and malleus (left ear). The results 
of this procedure were entirely satisfactory to the patient who in- 
sisted upon a like operation being performed in the right ear. A 
continual high degree of sensitiveness to loud noises was noticed in 
both ears for some time after the operation. A large defect iu the 
regenerated membrane reniaiued. There was some reactive inflam- 
mation of the parti following the operation and some vertigo, all 
of which disappeared shortly, however. Hearing greatly improved^ 
eepecially for musical sounds. 

In a paper' read before the Section of Otology at the International 
Medicul Congress, held in Loudon, 1881, Lucae mentions the fact 
that he has performed excision of the drum-head with the malleus in 
twenty-flve cases, in none of whom had any deterioration of the liear- 
ing power taken place; in some, on the contrary, a very considerable 

' Ueber opti8ch«n SchwfnHel bei DruckerhObuog im Ohr. Archiv fQr 
Ohrenheilkunde, Vol. XVIt., IBSI. 

' Zur phyukaliscben tlifTeretttiellen Dlagnoetik zwUchen Krkninkung des 
schallleitendeo Apparates undNerventaubheit. Mil Demon etrationen. Archiv 
fdr Ohrenbeilkuade, Vol. XIX., 1683. 
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improremeiit in this. In 1883 the numlwr of Lacae's opcrmtioiui 
ceeded forty.' 

Prof, Schwartzo^ in reviewing the therapeatical value of this 
tion, eays : * ** total excision of tho drum-head with the tnallAof i 
be followed by permanent improvement of the hearing povn^r ja 
of /v^u/ caleiticatioii of the drum-head, and also in casea of SntHI 
of the malleud due tu aakylosis of the malleo-incudal articulatioBl 
adhesion of the malleus heud to the upper wall of the tympaoinL^ 
when no further obstruction to the tnuittmiMtion of sound to theiadi< 
tory nerve is present in the windows of the labyrinth, etc." He 
ommends Kessel's method of remoring the poaterior portion of < 
tondinons ring, eventually also tho chiselling off of the upper portia 
of the sulcus tympani, to preTcnt regeneration of the Jruni-lM^ 
"Nevertheless," he further states, "even when the excised dma- 
head is replaced by a membrane, closing the way to the labynn^ 
windows, a part of the improvement reauUing from the opentitMi. 
especially the cessation of the distressing tinnitus, may be permaneat" 
He recommends total exoision of the drum-head and hammer in caM 
of incurable chronic purulent inflammation of the middle ear. as o« 
without danger, and frequently attended by success. Even when a. 
afterwards becomes apparent that, besides the caries of the mallea 
other parts at the middle ear tract are in a carious condition, excisidfi' 
is beneficial, inasmuch as by this means better escape for the secre- 
tions is afforded and the cavity of the drum made more accessible u 
treatment. Schwartze states that the general result of his own <^ 
eiative attempts iucliuo him to the opinion that oxciaion ia folloreii 
by better results iu cases of chronic purulonc^ of the middle ear, <ff 
its residues, than in cases of selurusis. 

Rehwartze gives the following as indications for the operatioi: 
Excision of the drum-head and ossicles is indicated in caaea of ofarotuc 
purulent inflammation of the middle ear with caries of the oesiolw; 
furthermore, in cases of cholesteatoma of the tympanum. He says:' 
"non-cessiition of the purulent discharge immediately after the ei- 
■cisiou would point to the e.xistetiee of souie other carious apot eithfir 
in the tympanum or in the air-cells of the mastoid proceea. In the 
first instance, excision nf thn drnm-head permits at any ruto of a mow 
carcfnl diagnosis by means of the probe and the possibility of dinet 
irrigation and cauterization of the diseased portion of hone ; on the 
other hand, opening of the mastoid antrum, as a subsequent operation, 

' Archiv fQr Ohrenheilkunde, Vol. XIX., 1883, page T5 (aee root-uot«). 
* Op. cjl.. page 285. 
■ Op. cit., page 381. 
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would have to be considered. By means of tbe latter auy retentiou 
of punileiit matter and cartes of the ear chambers over tbo auditorj 
canal, which connect with those of the maatoid process, would be 
made accessible to treatment." 

This IB practically what Kessel had already stated. (See p. 360.) 
Schwartze considers that the operation is indicated, furthermore, in 
caseti of "fixation of the malleus resnlting' from total calciHcation 
of the drnm-heatl or from ankylosis of tbe malleo-incndal articula- 
tion.*' " liearing for tbe voice must be predeut ; if wbispeied 
words are easily underetood close to the ear, there is little probability 
of improving the hearing by the operation." In such eases excision 
of the entire drum-head togethur with the hammer may, according 
to the game author, permanently remove the tinnitus and improve 
the hearing power to such a degree that mhixji^red wordn can be heard 
in the neighborhood of the ear. 

"This is only possible when no calcification or other obstructions 
to the transmission of sound are present in the windows of the laby- 
rinth." 

" Excision of the malleus," he goea on to say, " is beyond all duubt 
of value in ca«es of iaolated ankylosis of the malleo-incudal articula- 
tion without co-existing ankylosis of the stupes." The incudo-stape- 
dial articulation should be divided, in order to avoid damaging the 
stapes, when removing the incus and malleus. 

"The incus may remain without harm in the tympanum, if it does 
not cume away easily. Since diagnosis of igolated ankylosis of the 
malleo-incndal articulatiun is ho uncertain, it will be imp03:jib)e to 
rely for a certainty on ft good result from the operation." 

Should excision of the drum-head with the malleus result in less 
being heard than whispered words close by the ear, after the reactive 
inflammation has subsided, obstructions to the transmission of sound 
other than fixation of the malleus must certainly exist. 

The operation is indicated, furthermore, we are told, "in coses of 
closure of the Eustachian tube, as soon as it is shown that a proba- 
tory incision into the retracted drnm-head results in u considerable 
imjirovement in the hearing power, with BJniultaneous return of the 
drum-head to its plane." 

Scbwartze's method of operating is as follows : 

The degree of sensitiveness of the drum-head is first tested by the 
probe, and, if much reduced, as in cases of thickening, etc., narcosis 
will not be necessary. The head of thn patient is held by an astiisiant, 
the auricle being pulled backwards and upwai-ds. A deep narcosis 
will, however, be generally found necessary, especially in very nervous 
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pationta. It Cbe drum-bead be much retracted, it will be we 
Folitzer*s air-bag to inflate the dram. The dram-head ie 
close to its periphery, together with a portion of the carti 
ring in the poetfirior Begment. Tenotomy of the tensor tjmil 
diTigion of the incudo-stapedial articulation theu follow, wh 
the excised drcim-head together with the malleus are graeil 
the snare and extracted. The operation will be usually folh 
inflammation of the parts and oturrhcea, bugiuning during t 
twenty-four to thirty-six hours, aud lasting for a week or a 
mouths. 

Schwartzc gives the histories of six cases operated bjr 
Three of these patients were snlfenng from chronic paralent 
mation of the middle ear, with canes of the mallcns head, 
were males, aged respectively 3G, 20, and 19 years, in whom 
ea«e had existed for a long time. The results of the ope 
these oases were satisfactory, the otorrhoea ceaaing entirely 
six weeks to fifteen months* time. The fourth ca«e is that of 
patient, 46 years of age, with the results of chronic pnmlent 
mation, fixation of the malleus, etc. 

The distressing tinnitus was permanently and completely a 
the operation. The improvement in the hearing power, h* 
which exist6<l during the first six months after the operation, 
peared. la the last two cases the operation was undertaken 
improvement of hearing and relief of tinnitus ; scleroaia of tli6 
head and ankylosis of the incndo-stapedial joint was present j 
patients. In one of them the cartilaginous ring was not a 
In both instances regeneration of the drum-head followed. T 
nitiiE was almost entirely cared in the one case, whilat in th 
DO improvement in the subjective symptoms took place. In ] 
was the operation followed by any improvement of hearing wa 
mentiou. . 

As has been already mentioned above, Lucao reported in 18 
the number of cases in which be had performed this opera! 
ceeded forty. In 1885 Lucae published a full report' of hia w 
this direction up to that date, showing a total number of ht% 
operations performed in forty-seven patients, six times in botl 

In all of these cases the malleus was removed, in six patiei 
incus also. He usually operated in chloroform narcosis ; in fli 
however, without any narcosis. Lucae says he undertook thi 

' Ut'her operative KntfernanK (iee Trommelfells und der b«itlen 
Qebdrkndchelchen bei ScleruBe der Paukvus^jliluiaibaut. Arohiv (Q| 
heilkunde, Vol. XXU.. 1686. 
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tion at 6r8t only in tliose persons having a relatively good perception 
for high tones, but later on also in thoBe patients where this waa re- 
duced or indeed qnite absent. 

Lucae's method of operating ia the following : 

By means of a lance-ubaped needle a puncture ia made m front of 
and behind the sliiort prucotiS, then intu thew; openings a sharp probe- 
pointed knife is introduced, with whicli tlie anterior and posterior 
halves of the drum-bead are divided to its jwripliery, the two sec- 
tions being then united by circular outs. Tenotomy of the tensor 
tympani with Schwartze's tenotomy knife follows, and if the incudo- 
stapedial articulation is visible, he divides this also. To remove the 
naallous, lie uses an instrument resembling a small lithotriptor, with 
which he is able to maintain a firm grasp on the ossicle. In a few 
of his cases he chiselled away a jfiece of the cartilaginous ring, after 
KesHol's method, partly in order to extract the incus, partly to expose 
the incudo-stapedial articulation. The latter was visible in only the 
smaller portion of his cases. Lucae is rather inctine^l to doubt the 
utility of Kessel's "mobilization," so called, of the stapes, having 
tried it in three cases apparently without any result. In one case he 
wys he broke off both branches of the stapes. 

Before oporating ho irrigates the ear with antiseptic fluids, and 
after the operation the parts are irrigated with a carbolized solution, 
iodoform being insufflated in some cases. The operation lasted but 
ft few minutes. Otitis externa followed in some instances. 

The results of Lucae 's operations are very interesting and instructive. 
In 30 coses the adhesions, thickening of the tiesuos, Qxatiou of the 
OBstcIea, etc., were found during the operation to l>e very considera' 
ble. Thirty-four patients had, when discharged, a larger or smaller 
opening in the regenerated drum-head ; in 17 the new drum-head 
closed entirely, and in 2 cases notes regarding this point were not 
made. Of the 34 cases where an opening in the regenerated drum- 
head remained, 10 had been under observation from one and one-quar- 
ter years to fire years ; 24 under one year's time. 

In 9 cases the improvoraent in the hearing power was very con- 
siderable ; in 19 it was slight, in 18 eases there was uo improvement 
in hearing, and In 7 cases the latter became worse after the operation. 

In the 28 cases jnat mentioned, showing more or less improved 
hearing, it was remarked that the highest tones were much better 
heard than the deeper ones. In 31 of these cases an opening in the 
newly formed drum-head remained; in 6 entire closure took place, 
and in 1 coae uo notes were madi^ of the condition. 

In 8 cases the opening remaining in the regenerated drum-head was 
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to A later article 'Kretschmann has, furthcrmoro.reported six casos 
of exvisiou of the drnm-head and ossicles for the relief of the disa- 
greeable subjective pheuomeiia accompanying chronic purulent iu- 
flfttnmution. especially of the tympanic iittic n-ith perfuratiun uf the 
roembrana flaccida over the short process of the bamnier. The rpsults 
of the operation were very satisfactory in every inatanco, the foulnesB 
of the more or less pent-up secretions, the headaches, vertigo, tinnitas 
aurium, etc., being entirely relieved. In one case the niallens was 
Dot found and the incus was apparently not removed in all instances. 
For bringing this latter bouolet into view, Kret^chmnnn employs a 
SQiall inetrument with a hook-shaped end, ou the point of which is a 
small kiiub. 

Stackc' (Erfurt) recently reported ten cases of removal of the 
malleus for chronic pnrulency of the middle oar, or its residues, and 
alflo in cases of chronic catarrh of the drum, far the relief of deafness^ 
tinnitus, etc. All these cases show improvement in the hearing 
power (in some to a remarkable degree), or relief from distressing snb- 
jective phenomena (headaches, tinnitus, etc.). His first patient wa» 
operated in June, 1SS6. Six of his cases were males (one had both ears 
operated), three were females. The method of operating employed by 
this author resembles closely that of Schwartzc, and he considers the 
use of antiseptic irrigations and dressings advisable. 

In a paper* on aural vertigo, rea^l Ivefore the Medical Society of the 
State of Pcunsylvnnia, June 7th, 188S. Dr. Charles U. Burnett, of 
PhiladcljWiia, reported a case where be performed excision of the 
drum-head, malleus, and incus, relieving the patient entirely from all 
of the very distressing vertiginous symptoms that had long existed. 

The present writer has long known that, where the drum-liead, 
malleus, incns, and the stapes, excepting perhaps its base, have been 
destroye<l by suppnrative action, followed by spontaneous cure, 
and leaving the entire tympanic cavity covered with a non-secreting 
membrane, very good hearing may remain. Some years ago, without 
knowledge of tlie work done in thi8 direction abroad. It occurred to 
him that, were the structures, sometimes found remaining in the 
tympanum in a hopelessly diseHse<l condition, removed by an opera- 

' FinUlftflTnungen am obercn Pole detiTrommeirellsaberdcm Procemiiifihrfivis 
des riaromnfl, deren Pathogenese und Therapie. Archlv fftr Ohr«nheilkunde, 
Vol. XXV., p. 168. 

'Archiv ftir Ohreoheilbunde, Vol. ZXVI., p. 115. See also Abatract of 
above by Dr. Chan. H. Barnett, American Journal of the Medical Sciences, 
Vol. XCVI.. No. 1, July. 1888. 

■ Hedtcsi News. July I4tb, 1888. 
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tioD, otherwise irreDiedmble cases of otorrboea might speedily be 
cured. 

In considering the indications for the opcmtion of exciaion in 
ohronic suppuration of the middle ear, the fact presents itself that, 
where the drnm is en.cuinbere<i with objects, now uaeleas and diaeaeed, 
but which once compotteil t;)ie tmiieniitting mechanism, it isalso often 
a reservoir for purulent secretions; in other words, the drum haa lost 
its normal fnnotions and has become a source of infcotion for the sys- 
tem. By excision, more or less obstruction to hearing is romoTed, 
and the septic influences art eradicated. 

Where the membrauavibrana has luat, say one-half of its sabBtauoe, 
either in large perforations or peripht!rHl defects, and great deafness 
exists, tliough purnlency be ahitent, an operation promises to improve 
hearing and prevent "gatherings*' in the ear. Where, aa a result of 
puruloncyi there are adhesire bands or ankylosis, causing great inter- 
ference with the passage of sound, the operation is also indicated even 
when the drum-head remains. Of course, in both of the conditioDft 
just mentioned, where hearing in one ear remaiusgood, the ope 
tton would only \x advisable for the relief of noises in the ear; indeed, 
it may here be stated that subjective phenomena alono, in some in- 
stances, are so distressing that the operation for their relief seems 
justifiable even where good hearing exists. 

In studying a large number of cuses where destructive inflamma- 
tion has left only a small portion of the conductive mechanism, no 
longer serving to aid in the transmission of sound, it is often found 
that this condition not only obstructs the eatrauce of sound, but the 
exit of secretions as well. Thus, where the membrana flaccida and a 
portion of the ossicular chain oaly remain, the former often bocomei 
thickened, itct free edge inverted, and forming, with the foldings of 
the altered mucous meaibraue, a pouch below the tympanic atiio 
for the retention of putrescent matters which escape slowly; iu soro 
instances, by overflowing the pouch, in others, through flstnloni 
openings in its outer wall, or via the Eustachian tube. In acu 
exacerbations from head catarrh, the means of escape for fluids h^\ 
come closed and heuce the periodical ''gatherings" which arc $! 
eource of so much distress. Where granulation tissue or polypoid 
growths are present in the attic or antrum, drainage Is still further 
interfered with. The irritation, both local and reflected to other 
regions, is almost Indefinitely continued under the ordinary treat- 
ment In many of these cases. 

The author's first operation was made early in l$SG. This cose 
(Case I. in the accompanying table), with others, was presented in a 
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paper read bj? him at the nineteenth annual meeting of the American 
OtologicftI Society in July of iho same year.' 

The brilliuut illumination afforded by a six-caudle power incan- 
descent electric lantern ' is almost a necessity for the successful per- 
formance of t)ii>< operation; be8idei<, it afTordi^ protection from the 
danger of an explotiion of tht; ether nsed in the narcosis. 

The 1ant«rn, and band by means of vhich it is attached to the head 
when used in this opcmtion. are shown in Fig. 33. 

The patient should be placed on a restricted diet for some weeks 
previous to the operation; meat and stimulants should be forbidden^ 



nn. SS.— TtelxMlyof Uie l«aurD (ouisfcto dluuet«r IMncli^tlo^Klli IVlnch.), torawtenf nO- 
caalwd fibre. « Dau-vomluiTTlDir Aurl hettt-rttalstlni; mstertiU.vtail compktMty tueUiMH tlu ibt- 
uandle powr ini.-«Dilfsi.-i>ul lAin|). By tliii ni"»ni Itic unpkwwiit Klun- rn>rn lb? Ilffbl Md 
the ftHDoyloc twM <*o «xu«ini)l7 unptttOMot fMUun* with nutuU cftSMi are pn>v«mt«>(l. 
Hoat vamiUUon is twcorad hy tho kIx or ol^ bi half In ihp body, which «re bored dloxoiuillr In 
a dlvergirlnK direction. The cap oo Uu> top nt thv UnU-rn protects the wrmlitAl trim <»f ibm 
lamp, the lli> of t\\« laitvr hclnic pixH«c1«i] bf the luwvr cap. The lens Is ttro-iach fo<.-ua ami uiw 
Inc-b In iliainetvr. wbk-h iflyti lu thta laularu the iMMt lUiitnlnuUng effn.'t at altniit t.-lKhl tu aim 
Inofaea. The l«n» uibes are iuad« of brsH. and alMo otw tn tbe ottMT, «*cb bvlux about OM louh 
in Wnjsth. 

and even tea, coffee, and tobacco used in moderation, if at all. This 
regimen should also bo coiitinned for some time after the openttion. 

' A New Operation for the Radical Cure of Chronic Purulent Inrtamma- 
tion of the Middle Ear Tract, by Samuel Sexion, M.D. Transaotions of tbe 
Amer. Otol. Soc.. \SS6. 

'Tliu eloctru-inotor power.and lantern supplied by the Hirer & Rait Slectric 
Co. affords the luost satisfactory light of any the author has wen. 
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The existence of a narrow aiul mii?h curved external auditory cat 
interferes more or leas with opemtive procedures. In cased wheri* 
granulation tiHi^iie or polypi occupy thedruni, sucoetis nrtll follow eooner 
if the parts are fir^t brought into a more heilthful condition bv local 
treatment. The writer at tirsC undertook a numbor of casoit exceed- 
ingly unfavorable in this respect, and found that where local inflam- 
mation was attended with free seeretioa and active prolifcnitiou, the 
results were not so satisfactory as where the parta had hoen proviously 
treated. Moreover, where vascularity is great, the bleeding will ob- 
acurc tho tield of operational. 

It niiglit be well to aild, finally^ that the operation will not be ad- 
visable during the menstrual period. 

THE OPERATION IN CHRONIC PCRfLKNT iSrLA.MllATION OF THE 

MIDDLE EAR. 

The patient lies ou his back upon a table au constructed that the 
head and back may be raii^ed to u coiiveuient elevation for the operator, 
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Wtttod at the patient's head. The operating room U theu darkened, 
abd the electric current, illuminating the lantern, turned on. The 
first step in the operation consists in transfixing the membrana tym* 
pan! behind the short proce^ of tlie malleus with the trowel-shaped 
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knife, as showu in FJg. 55. Then the same instrumeut, or a blont- 
pointpil niirrnw blade (Fig. 50) is swejil around Hie niarg^iii of The 
tympBnic ring jiosteriorly, detucbiug any remains of tlio drum-bead 
in Ihie direction. Thu same steps are tfaeu taken iu detaching tbe 
Anterior portion of the driim-heHd, the trunstfixion being in front cf 
the Khort proce&i, at which jwirit the second incision ia begnri and 
completed by carrying the knife around anteriorly. 

If the incudo-stapcdial joint is intnct nnd ciin be seen, it may V 
divided before these inciBions are made. If this is not previously 
done^ the detached tiasuea behind the malleas should be pushed a£ide 
in order to bring the parts into view, when the division of the joint 
meniioniMl may be iicromplit^hcd. Tht> angular bladed kuivoe used for 
this procedure are shown in Figs. 57 and 58; two of those knives will 
be necessary, one for the right ear and one for the left. The incns, if 
in view, maynow be removed with forceps. Thenialleusshould then 
bo freed from all of its attachments, such as temlinous connections, 
the tendon of the tensor tympani muscle, and adhesions arising Iwta 
iuflaoimatory processes, to as gi-eat au extent as possible, with the 
trowel stiupcd knife. It is then seized with stout dressing or foreign- 
body process as high up us possible, and by gentle truction gradnally 
detached and brought away. 

The part.s may b*i denned of blood from time to lime^ a& rcquinnl, 
during the operation, with tumponsof cotton wool wound ou carrier?, 
and kept ready at hand. If the malleus is seized near tlio iirabo, in 
cases where the handle i.s brittle or the bead or body is adhoreut, the 
bone may be broken off at some point bolow the short process. Some- 
times only the long process of the incus comes into view aft^r the 
mallens has been romovod; if still attached to the ?tapo«, it may nnw 
be separated from that bone, seized with forceps, and brought away. 
But where it has long been separated from the stapee, its removal i^ 
by no means always easy, since the long process may be absent, or, if 
remaiuing, thu entire bono is liable to be displaced and lodged out of 
view upon the ttcute behind the margin of thu tympanic riug. In 
other cases it becomes still more displaced backwards towards the »n- 
tnim. Tiie author is in t)ie habit of searching for this bone, when 
concealed from view, with n long, stout silver probe, made for the pur- 
pose, and bent at about a right angle a quarter of an inch or less from 
oue end, the bulb of the bent end being serrated deeply ou tbu inner 
side. A magnifying glass is used from time to time to bring the 
whole region into better view. The removal of the iufus is not difnctill 
when hronght down into view. S^imetimes the malleus and incus arc 
found adherent to each other, and come away together. 
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The writer Arst considered it neoes^ry to dJTide the chorda tym- 
pani nerve in all rasea before bringing anay the two OBsicles. He uo 
longer does this, however, unless the nerve bovomes entanji^ledf and 
drawn down into view, an accident that he is uow able to avoid in 
most instances. 

The operatioD ut<uuUy requires from ton tu fifteen minutes for itg 
performance after niircosia is oomplf^tn. Frequently, however, \e^ 
time ia needed. 

After the operation, the parts shonld ho gently wiped out, and 
dried with cotton wool, avoiding flyringiug unless collections of 
inspiftsated pus are discorered. If pretty free bleeding coutinncs, the 
fundus nmy hi' syringed out with water as hot as can bo aafely used. 
Pain is seldom ex|>ericnced afturthe operation, but it may be relieved, 
if present, by the instillation of a few drops of a fonr-por-cent sola* 
ti.jn of cocaine hydrochlorate. Generally very littlo inflammatory 
reartion follows the operation, th'iugb, in ttonie casett^ infiltration of 
the woiinileil parts may be expected. 

The act'ompanying table of cases shows the results, etc., of twenty* 
nine operations undertaken for tho caru of chronic otorrho?a in 
twentyoight patients, in one case both ears having been operated. 

Eleven of tlietiti patients wore mutes, and seventeen females. The 
left ear was operated alone in IS cases, the right in 9, whilst in 1 case 
both curs wcro opurated. 

In reviewing the coiulitton^ under which tho operation was nnder- 
lakcn in these ca^es, it is fonnd that in the great majority of them a 
vury offensive dr.''<"hnrge had long oxit^ted, together with a Iii.story of 
frequent '• gathering and breaking" in the ear, often with invasions 
of acute head catarrh, where awelliug of the drum gave rise to nb^trac- 
t ion to drainage from the attic and antrum. th<* attacks being at- 
ended with severe pulns in the ear. Usuully the patients were very deaf 
aud cxporicnccd distrc^ing acoustic phenomena, as autophouy and 
noLBCs in the head and oars. 

Thvi gtfiitral health of the patients was not good; most of them were 
from the rna-dovn class fonnd in liospital practice. The young 
children were generally nervous, ptwvish, caclieidio.and poor sleepers, 
whilst the older ones were neurasthenic and subject to neuralgia ahoiit 
tho head. 

The puihohificaf gtate of the drum in all cases was one of irremedi- 
able imi>airment of the transmitting mechanism. 
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BX0I5IOW OF THB DRCM-BKAD AWD nmHOlXS* 



The existence of chronic purulent inflAmmntron of the attic ami 
aotruin with a ^inuf! le.f!ing out througli the upper mar^'n of tlruni- 
head, where ilischiirge nn<l ileafuesd are slight, ilocs not a)wajfl>»Il 
for oxcieion of tho o^icles. But chrouic pnmlcney of these partstliil 
hoe reeietcd. other tuethoUs of treatment for mouths or years, togethc 
with I088 uf the greater portion of the membraoa vibraus and eoa»e- 
fluent ilrnfnesH, are contlitiuiis that the 0)>^ratiou will nearlv aIvM> 
relieve and generally euro so far as the otorrhum is concernetl. 

[n most of the CJise^ under digcussioii the memhraoa flaccida n^ 
slmoflt the only portion of the drum-head remaining*. In some cawe, 
however, hands, consisting in pirt of the remains of tho m. ribraoi 
aud in part of cicatricial tissue, wore found ext3Udin^ in various Ji* 
rectiuuH from the tympanic ring, m. flaccida and malleus, binding the 
di(«mintlcd Iraiii^mittiiig apparatUB together or to tbt> inner wall of 
the tympanum. In the larger lutmber of cases, the remains of ihi 
OMicles and cicatricial structures just alluded to were found adhering 
to the inner wall of the drum in such a way as to prevent drainaj^ 
from the attic and antrum during "gatherings," though the small 
BiQus usually present was sufficient for the escape of the ordinary se- 
cretion of these parts. 

The malleus aud stapes were generally present, being held firmly 
In place by ligamentous and mgmbntuous attacbmeuts. The incas 
was less con$t:iTitly found and its attachment to the stapes seldom 
remained. 

The malleus, or portions of it, was usually quite firmly held in the 
drum, even after the moat destractive or long-continued suppnrative 
action. 

In 10 of the above recorded cases the malleus and inons wpre 
both removed; in 7 cased the malleus alone was extracted, whilst 
JD 3 cases only the incus was removed. In many oases the malleus 
handle had been party destroyed by caries, a stamp only reuaiuing, 
in some instances denndei, in others enveloped in thickened tisanes. 
Sometimes the handle was covered with white and glistening cicatri- 
cial ti^ue. In mostiastanocs the Lii^us was also more or less ulfouted by 
caries. The articular surfaces of the ossiclijs were generally abnor- 
mtil; very often aakylosed to each other. 

The incus seemed adherent to the scute in some cases — though a 
doubt was entertained as to whether this bone might not have been 
absent, the parts being beyond the range of vision and explored by 
means uf a probe, which, in touching the exposed and roughenefl sur- 
face of tite scute, gave a rather uncertain impression. In one cose the 
npck of the malleus was firmly adherent lo the auditory plate. 



Rxcimoir or the priic-head /ksx> oaeacisa. 

The condition of the stapee* cannot always be detcrmiDed, aince it 
is impossible to (•xamine it in situ in nil cases; it is, however, prob- 
ably Tery often much injnred. 

The tvmpannm wus fiomctiraofi almoel filled with granulation ttttsaa 
or polypoid growths of greater or less size, and the mucous membrane 
lining the partt^ was often greatly thickened. Secretions were very 
abtiridant where »uch piLtholngical condttionBalaocxisted in the itntrum 
and neighboring cellules, especially when these deep lyiug cavities 
were large. 

In ftome of the cases, the drum-head was the seat of u largo Iieart- 
shaijcd perforation, leaving a narrow rim attat:hwl tu the tympanic 
ring all round it. 

The walU of the middle ear tract wero geldom entirely free from 
carie«, eB(>ecial]y the np{)er t<urface of the Kute. 

A peculiarity of the denuded sarfacea in this region is the white 
and glistening appearance of the cicatricial tissue which is substituted 
for the periosteal surface when healing has taken place. 

Where extensive adhesions and greatly thiekened tisdues were cut 
away, the diticharge immediately iuereased for a time, and occaaion- 
ally there was some tenderness of the ttssuee for several days. General- 
ly the discharge gradually decreased, and then ccaaed HUogether, 
leaving a oon-secreting, dermoid surface lining the entire middle ear 
tract as far as could be seen. 

The result in those 'iO operations maybe summed up as follows: 
15 were cured and 13 improved, whilst I patient (Case 17) jms^ed 
from under observation after the operation, and nothing concerning 
the result in his eai!e has been ascertained. Of the 16 cases where a 
cnre occurred, this result took place: 

Id "i cases within one month (Oases 5 and 3).' 

In 9 cases within two months (Oiises 1, 4, G. 7. Vi, 15, 22, 84, 27). 

In 2 cases within three mouths (Cases and 20). 

In 2 cases within six months (Cases 2 and 16). 

In the larger number of the thirteen cases noted as improved, this im- 
provement was slight, owing to a carioiu condition of the buny walls, 
etc., of the immediate region, and some of them were under treatment 



> The author deiirea to call attention to an error ocourring in hia paper oa 
" Bxcuion of the Ossicles, etc.," printed in thu Truna. of the American Obolo- 
gical Society. ISST. In the table of rtrsulls. aamely. giveu on page S6 of that 
volume, tive cane* aro reporttNl as cured within one niontli. and two cases 
wilhin two months' time. The mistake in thefle numbers was owing to an 
overaight, not diaooTered io time to correct them; the tigurea should be re- 
versed. 
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EXCIMHA nr THE URCU-IIEAli AM* USArcI^KS. 

a long time. In the greater number, the improvement con*i?u id 
more or less decrease ot tlie disehnr^e, hut i)r)ucii>atl; in tlie n»^nw 
of the pain, " gatherings,'' and headaches. 

markfd improvem>»nf in hearinff occurred ia conftt!<|uence of lb* 

ration in eleven of chew aase«. The degree of inijirovement ic 
this respect In euoh case may be seen by consulting tho tjible gixw. 
In some it mtas quite remarkable, and it may be fHirly estimated ttu: 
the guiu in hearing power was from geventy-tive to one hundrtHl/''r 
cent or more, as tested by the voice. Ucaring was als«> improTcd lor 
the watoh and other high-pitched t^oundu. The heuring^ power wv 
not always notably increased immediately after thp uperutioci, tnu 
improved grndiially a« a cure was pstabli^hcd. 

This marked improvement in hearing wa« quite unexpected by thi 
uuthor. aud g^ave rise to the conviction that the opcratiuu uiot be 
recommended for deafness alone in many cases where the drum ii 
obstructed by the results of cbrouic purulent influtumation, though 
all di^rbarge may have eeai>ed. 

C;iae 24, undertaken for the relief of deafnesp. it* a ^ood example 
of this kitiiJ, TEio patient, a voting drcK^tnuiker, who had lost ■ sit- 
uation on account of deafneiw. vas, owing to Ibo result obtained bT 
the operation, enabled to resume her work. 

The isenst- nf tasle wiws more or le*« affwted in those cases where ttw 
chorda tympani had been divided in the operation; recovery, bar- 
ever, alwayj- look place in a shorl time. In many of the eii>«ea Ibt 
nerve Imd been previously impiifred or tui^lly destroyed bv ^tippnn- 
tire inflammation. 

Reproduction of the drum-head did not take place in any of the 
Cftses. 

General health wits nearly always mucli improved; in two phthisi- 
cal subjects the cough lei^sunud in one and cca:)eil altogether in tbe 
other, whilst botli gaiii«d muth in strength and weight. 

I» children the gocnJ bJfe(-*t on health was very marked; anuresia, 
rcstleBsuess, febrile movements, etc., which previously existed, ceawd 
after the operation. Indeed, this would be expected on the cosaation 
or abatement of otorrhtea and earache. 

In short, the important results of excision of the retiiainn of tbe 
transmitting mecbauism of tliu ear are the preveHfion of recurrent 
accumuhit ions of mucou!) or ])uruleut matter in the attic of the an- 
trum, tho cure 0/ (i/orrhaia together with the reJief 0/ the attrndniit 
pain, deafnegs, and dist reusing acoustic pfietiomena. 

In regard to aftertreatment, it is important to keep up the 
patient's general health, and to as great an extent m possible strive 
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to abate auj influiuinatory (catarrhal) disturbaiicea of the iiaeto- 
pharvux unci miUdIti ear tract. Carious U>etb should, if greatly 
damaged or "dead," bo reniovud. In i§everal of the author's eas«£, 
the cure was grpntly delayt'd by the preseiico of discaeed ("deod") 
Leoth, eauging reflected irritation. 

Where caries of tbo osseous structure of the middle car tract ex- 
ists, or where a large pathological cavity comprising the attic, an- 
trum, and cellules i^ lined with an actively secreting surface, the 
treiittntnit must be directttd to keeping down gniQulation tissue whilst 
the tmiii^formation of the mucous lining to a dermoid cooditioa takes 
place. In somo very much run-down persous, all treatment may, for 
a time at least, prove unavailing, but "jpitherings " no longer occur, 
fiince drainage is no longer interfered with. In une cuhc, under mot<t 
unfavorable conditions, wl^ilst drainage remained good, purulenry 
ooutiuucd and granulation tissue retilled the attic in a short time after 
the operation. Some banda, moreover* subsequently vera found to 
connect the tissues on the upper margin of the tympanic ring with 
the inner wall of the trmjNinum. 

Active measures should be avoided at first, but later on salicylic or 
l)oracic acid powder may be employed. The poroxide of hydrogen 
has its nsc in some cases. Alcohol has not been found useful in keep- 
ing down granulation tiasue in these cases. The persistency of dis- 
ch»rge after the operation usually dejtends upon a general CHtnrrhal 
condition of the upper air-truct in cachectic subjects, especially where 
caries of the bone exists. 

The operation has a wiile field of usefulness among the so called 
deaf-mute class. Mituy of these |>oi-sona in whom treatment has boon 
abandoned, espcoiiilly after cessation of the otorrhoea, oould doubt- 
ieaitly be restored to much l>etter hearing. 



niE oPEBATioy ly cuuoific Koy-suppfRAiivE (catarrhal) 

IKPLAUHATION OF THK MI»DLE EAR. 

The author, having found that hearing was greatly improved in 
aunie of the cases wlieru the snrgical procedures describeil above had 
been undertaken for the relief of otorrhoe*, decided to extend its 
t>enefits to cases of deafuess, vertigo, aud noises in the cars, espe- 
cially when occurring in sclerosis of the trunsmiiting mcciianism. 

Relieving that in certain cases deafness was due to rigidity from 

ankylosis in some part of the as:!ieulur chain of the transmitting 

mcchunism, he concluded to make a free opening witli sulphuric Mild 

in the posterior-superior quadrant of the drum-head, exposing the 

25 



386 EXCISION OF THE DRUH-HEAD AND OSSICLES. 

incudo-stapedial joint, which could then be disarticnlated. Ac- 
cordingly, several patients were treated in this manner, the opening' 
in the dmm-head being allowed afterwards to close up. In order to 
prevent a reunion of the disunited surfaces, the end of the Iode: 
process of the incus was amputated. (See Fig. 59.) 

Hearing and noises in the ear were found to be much relieved bv 
this operation, but on closure of the opening in the drum-head, 
deafness was almost as great as before^ though the relief of the sab- 
jective symptoms remained. 

In one instance (see Case 30), however, operated in November, 18S6, 




Fio. Mt. — The Authors Instrument for aniputatinR the Iohr prooess of the inoud. con- 
Klsting of u small st«*el eanula. f;islene<l Ui a haadle at nearly a ri^ht aaRle. and bavins a ring- 
like end. This rjnit or loop is sllppeii over the Ioiir proc-esB, when amputatioo to aocompUidwd 
by pushing forward the knife (which sliilf* ctmcealwi in the eanula). by makinf; presMui^ with 
the thumb on the kaob. Theaetion is somewhat similar to that of a tousillotome. 

in whicli the transmitting meclianism was thus set free, so to speak, 
the opening remaining, tlie result was so brilliant that the writer 
was encouraged to perform the operation of excision of the drum- 
liead, nuilleus, and incus, in tlie liope that preventive measures might 
be taken against a reproduction of the drum-head. Profiting by his 
own experience in operations on the ear, as well as that of other 
aural surgeons, he has met with greater success than could have been 
hoped for. 
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The indiea/iunat for the operatinn comprise great impairment of 
the fnnctions of the tranttmitting mechHni^ni from clironic inflam- 
mation (ctitarrluil) of the drnm, or as a result of acute suppnrjitire or 
noii-8uppuratlve action in the organ; whereb}" the mechanism no 
louger facilitates sonnd transmission, but is rather a hindrance 
thiTeto. The degrte of deafness for the relief of which we may 
operate difTorB Kumewliat in each cu&o, the couiiiliuua of age aiid 
occupation influencing patients variously. 

Pcrttontt who cannot dixtinguiiiih words in conversation of a loud 
tone at one or two feet di-itance, without thp aid of lip-reading, may 
generally he benefited by the operation. These wunhl, according to 
the writer's experience, bu able to hear after the operation ordinary 
conversation at from two to twenty feet, according to circurastancos. 
Ueariug fcr voice, after excision of the transmitting mechanism, im- 
proves more iu respect to coguizancc than to doQuition, so to Sfteuk; 
thus plainly spoken words are heard almost as well at twenty feet aa 
at ten feet, but whilst heard mure loudly they are not proportionally 
so well unilerstood. The gain, however, in some instances is mncli 
greater than this. Persons having their bearing considerably restored 
by the o|>eration are liable to (loon forget how great the improvement 
has been, bnt in some iustoncej^, where reproduction of the drumhead 
has occurred and the patient has lapsed into the same slate aa be- 
fore the operation, the return of deafness has been keenly felt. la 
advising the operation, it is well to explain in detail how little may 
sometimes be gained ; yet how important that little may be is ehown^ 
as just stated, by its sudden loss again. Where ileafness is progres- 
sive, wc may confidently expect to arrest its progress, i. e., to jadge 
from the cases already observed, the progix-ss of chronic inflamma- 
tion ceasing after the mucous membrane of the drum undergoes der- 
mic transformation. 

The writer lias been forced to the conclusion that, on removal of 
the drum-heat], malleus, and incus, sound enters the labyrinth through 
either or both windows, since he has witnessed great improvement 
from an oi>eniiig made in the drum-head without separation of the 
incus from the stupes. But inaimuch as no way is at present known 
of asojrlainiug bi-forehand whether fixation of the stapes exists in 
any given c&m, it is advisable to separate this bonelet from the incna 
after pcrfonition.' 

' The auUior hu a case under observation whef u the incudo-stapedial artic- 
ulation w&B left intact after removal of the posterior segment of ths drum- 
head, in whicli heaririy^ ia much Improved; he hopes, by disarticulating this 
joint, soon to be able to decide whether the round wladow alone will adoilc 
sound vareB in this ca«>. 




KXCI»IOK OP THK DKrX-HMD AMJ U(«8IOI,f». 

The writers exfwriotict* in oimnitiiig for thu relief of sabjectm 
|symptom!< onl}" U more liinitPil. It Iiiw Iweii fuuDd, however, tHm. 
jvherc thejexietod, vertigo and noiww in the ear have been allfvistrrl 
>r oured entirely by excision. Where very gre«t relascatioo of ibe 
tninsmitiing meclionism exists, giving rise to Revere autophonia. ttviiei. 
ver(iij;o, etc., llieoperaliou would, llicrefore, seera to be indicated. As 
I a rule, it ih probable tlmt the earlier iu life, as well as earlier in the ili»- 
it«olf, the operiition is done, the more auuceesfiil it will be. 
^-■Method of Opi^ratimj. — The o{ierativo procedures in chronic (ciil«r- 
rhal] inflammation of the middle ear are somewhat Himilar to thoi^ 
described for otorrlioeti. The author's first method differed from 
that of the German eurgcong in Rcrcral particulars, A small tjuao- 

I iity of anrfum sulphvricttm' (leae than a drop) was lir^t applied to 
the posterior Begment of the drum-head, by weans of a minute mop 
of <:otti>n-wuol wound upon the end of a silver or alumiiiititn probe. 
Then, with a silver proI>e, the eaulerized area wa« quickly broken 
down, thiiK making a large opening without any hemorrhage to obscure 
the parte, and render the next step of the otienitlon, which is one of 

t delicacy, difficult. He now, however, deraches the druiu-head b» 
Himplo incision all around, leaving the flaps attached to the haudleof 
the malleus. The incudo-stupediul articulation is then divided with 
the knives shown in Figs. 57 and 58. This is usually accompanied 

fby quite a loud and distinct "click," and leaves the detached end of 
the long arm of the incus in Tiew. A bent silver probo should now 
be pa:i»cd behind the long arm of the incus to makosurcof its separation 
from the (•lapeK. If the probe be gently p»sf<ed over its anrface, and 

■ some of its envelope detached, it will generally present a glisteuiug, 
white appeiirancre. and is thus easily distingni.'^hnble. Tt mny now be 
brought down with forceps, on slight traction being made. Therfr- 

■ raaining attachments of' the drum head should then be scparaied with 
the knife shown in Fig. 55, and. together with the malleus, remove*!, 
as in the previously doM-ribed ojH-ration for purulency. The writer 
formerly did not remove the incus, as mentioned above, until aft«r 
the dnim-heatl and malleus had been taken away. Finding, however, 
that the latter procedure was liable to displace the incus, which could 
not afterwards be found, he has, of late, removed the incus as above 
described. In some cases, the incudo-stapedial articulation cannot be 
brought into view; we must then pass the angular knifo usetl for this 
purpose backwards through the opening in the drum-head, the blade 
in a hurizontal position, until it impinges against the descending ana 

> Method of J. Simrock. )[«<]. Recotd. Mar. 27th, 1879, 
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(of tlieiDcug. It is then tunied up perpendicnlarlj and passed Rbont 
a line or less further iiiwHrtl, and beyond this bone, then turned hack 
again to its first position. If now gently withdrawn, the blade will be 
arrested by tlic long arm of the incus, when, by cutting downwards, 
disarticulatiou is accomplished. 

The anthoi- }ias fuund that the chorda tympani nerve is usually not 
dieturlifdby tins opuration, pjipecially whflii the incus is firiit rt'untved. 
If, however, it IiujijvenH to be drawn clown into view, aaection of it may 
be removed, the resulting disturbauce in taste being of short durjition. 

Where the incus cannot readily be found, protracted search shotild 
be Avoided, since its retention could riot be so productive of harm as 
rude attempts at removal; experience, mureovcr, shows that removal 
of the incus is not necessary to a favorable result of the operation. 

The drum should be carefully cleaned with absorbent cotton after 
the Q])eration. There is hut little, if any, pain experienced by the 
patient on coming out of the narcosis, aod a drop of a foiir-per-cent 
sohition of cocaine put into the drum \s snifictent to allay any dis- 
comfort. The free use of this drug is to be avoided, since a few drops 
may give rise to vertigo, uausea, and collap&e. Syringing is not ad- 
visable, but the canal should be closed, after drying, with a pellet ot 
cot ton- wool. 

It seems almost nn necessary to practise antiseptic precautions in 
this operation, wliere air enters the parts both from without and 
through the Eustachian tube; yet suppuiatiou is very slight in most 
cases and in many does not occur at ail. 

In five or six days, any tissues loft partly detached during the opera- 
tion become necrotic and are discliarged; the cjuantity is very small, 
usually consisting of shreds of the drum-head. 

Chiselling away a portion of the sulcus tympanicus is quite unneces- 
sary ; indeed, the proceilure is, from the irritation caused, likely to 
favor reproductive action. 

The following caaes oC the author's arc examples of this operfftion; 

Cask 30.' — Female. 27 yearn of age, had been suffering from deaf- 
ness in the right ear for some two years past, ncoompunicd by tinni- 
tus. The operation, undertaken on November lltb, 188C, (ether), 
consisted in mukiug u Ur^ opening with snlphuric acid in the pos- 
terior segment of the nglit drnm-beail. and dividing the iiicndo- 
stapedial joint. To prevent reunion of the latter, the detached end 
of the long process of the incus was amputated. The parts healed up 
quickly, leaving a large opening in the drum-bead tlirough which the 
lower end of the long arm of the incus and the stapes could now bo 

'Cases 30, 81.85 were exhibited in tlieDeccmhermettineof thePractliluQers' 
|£oolety of New York, 1887. See N. Y. Medical Record, Dec. Slat, 1867. 




plainly seen. The patieut could previoasly hoar slioutiiijET only raUni 
rijrht eor at twmty feet as noise; she can hear now ordioarr voiw 
beyorul Iweiity feet. There is a general improvement in the bc«!ih 
of the patient, and the tinnitus ceased immetltatply after the o{»eratior.. 

Case 31. — Male. 17 years of age, had been deaf «inoe infn' 
Operation undt^r ether, rebrnary Ifith, 1887. The entire loft -ir 
head and the mailous were refnoved, and the incus whs separatni 
from the stapes. The parts were two monthfi in liealtnfi;. since then' 
waK a strong tendenry to rfipriMluction, and the newlv devclopo*) tis- 
sues were removed, frequently us soon as formed. 'I'fie result of thf 
operation was as follows. Before excision he heard ordinary oonter- 
iiaiion atone foot from either ear, hut wortie in the left ; very loud 
voice at four feet in both ears. Wati:h heard in both jg. After liiv 
operation, ordinary voice heard at five feet, loud at twenty fwt ; watch 
/,. Patient relies now entirely on the left ear, the right liuving In- 
come gradually worse. 

(^A8E :{2. — Female, 'H years t>f age, had been deaf since childhood 
in both ears. Patieut is mentally a dull and stupid person. Many 
carions teeth, (ieneral catarrhal condition of naso-phnrynx. Oikts- 
tion. .Tune 2:id, ]iS87. Ether. lyoft ear. Whole of drnni-heud and 
malleus excised. Incus not reninvod. There was some »dight amount 
of reaction in this case, which, however, caused very little trouble t.. 
the patient. No reproduction of drum-head. The improvement iii 
heanng was consid«rablp. Before the cipt-ration. «he hean) iti the left 
ear only louil voice at two feet, shnutinR at six feet distaueo. After 
excision, she could hear ordinary convenmtion voice very well ut three 
feet and fairly well at six feet. Owing to the patient's nej^lect and ex- 
posure, also tiie constant reflecto*! irritation in the ear from the teell 
a good deal uf the improvement wa^ i<ub»ec)nently lost. She lit 
now ordinary voice at two feet and loud at ten feci. 

Case 33. — Male, 40 years of ogc, a sailor by occuputiou. had 
Buffering from deafness for some years, in both ears, btit hud noti( 
this during the |mat six months more especially: much ttuniti 
Many bad teeth. Clironic pharyngitis. Patient is pructicnlly .itoi 
deaf in the left ear; can hear loud voice in the right (after Poliizei 
at twenty feet di^itance. Operatifin, July 7th, 1887. Kchor. K 
oision of entiru left drani-head. malleus, and incus. Hemnrrhaj 
slight. Reaction very slight. Some little mucous diiclinrge follow 
lasting but n few doys. Hearing in left ear iitipovcd to plain ordi 
nary voice at two feet distance, after excision. Reproduction of th( 
drum-bead bosau ten days after operation and was complete 
August 1st. I'atient then went to sea, passing from under obser^'i 
tion, He thought (when last seen) that his hearing was better than 
before the operation, but thiii is not proven by an examination of hia, 
hearing power. 

Case 34. — Female, 234 years of age, had been afflicted with dtfaf-^ 
nosa in both ears for the past five or six years. Is subject to colds U 
the head, headache, dizziness, tinnitus aunum. Irregular ni«uBe3.i 




She is rather iiciiro]>atliic, ruD-down iu j;eueral liealth, althuugh her 
«p|iearance is tlmt of u prptty lieaUhy pprson. Has chronic pfittrjrn- 
gitis. Two days before t)w operation, iiii application of acid. «iil{ih. 
wu^ made tu Iht- drum-head of right car, and on an opening Iwing 

firodiiced, the lieurinR in that ear improved to low ordinary voice at 
on r fe«l. distance. Hefore dhe could not hear even shoutlugin this 
ear at the same distance. 

Opcratiou, AuRuet Ist, 1887. Ether. Excision of riglit drum- 
head^ mallens. and incus. Keactive iiiflanimation which followed was 
slight. On August 3d, |>atient could hear low voice at five feet, or- 
dinary voice at ten feet, and loud voice at twenty feet distance, in 
the opei-ttted ear. August 25th. ordinary voice heard at fifteen feet 
in right car. September 2d, iwrmon at church easily understood, 
fiow voice heani at ten feet tlistance. The discharge, following 
operation, L-eaiied in three weeks. Partial regfiieralion of drum- 
head followed, bnt then ceased, leaving a larste irregular opening 
which did not close. Condition of patient, who lives in the West, was 
the same when heard from several niuntliK later. 

Cabe 35. — Female, 32 years of age. There had heen a gradual loss 
of hearing power, on account of chronic ralarrhal inflammation, for 
the past three years, especially in the right t-ar. Patient was obliged 
to give up several situations on account of this. Hearing in right 
ear : ordinary voice at ten inches, loud voice at Ave feet, and very 
loud voice at fifteen feet. 

Operation, Xovembcr 10th, 18S7. Ether. Drum-head aud mal- 
leus of right ear excised. Incus not removed. .Slight local reaction. 
No pain ; only a slight serous discharge, and a diminution of the 
WHiae of taste on the right side of tongue for a few days. Parts 
healod rapidly, leaving a fi-ee opening into the drum. Hearing after 
the operation in right ear : ordinary voice at five feet ; also at ten 
and twenty feet, but less accurately. The opening into the drum 
closed in January. 1888. the patient experiencing no loss of hearing. 
The former opening is closed by a munometric membrane which 
moves correspondingly on expimtion and inspiration, aud is so thin 
that it gives way on slight pressure with a prone. 

Cask 3G. — Klale, 42 years of age, had been troubled with dcafnosa 
since the age nf thirteen years, after an attack of typhoid fever. 
Since the age of twenty-two, he cannot hear ordinary conversation at 
all. ilcaring: ordinary words heard on contact in both ears. Ope- 
ration, January 4tli, 1888. Ether. Excision of right drum-head 
and malleus. Incus not removed. No reaction. The day after, 
street noises, rattling of dishes, etc., were heard for the first time in 
many years, and very painfully too. Could hear now ordinary voiee 
nt three feet, loud voice at ten feet. 

There is no tendency to reproduction. 

In a number of other operations the result has been similar to the 
above, but they are still under observation at the date of the present 
writing. 
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Cake 37.— Seven years Hgo, this lad}', 33 y^reof yeMrs, began tort- 
p«irieiicc very dccidud ilvufneim, commeuuiu^ in the left ear. iShe ni 
referrwl to the writer by Professor Austin Flint, w)io preriouslr had 
found it advisable to send her to the moiinlainB nn nct-onnt of her nre- 
down condition. Whilst ont of town, a rercrehead eolil van foltomd 
by much deafness iu both ears^ fiom which recovery was never com- 
plete. 

Kxaminaiiou showed both drum-)ieadB lo \\e largely cicatricial ana 
nf dufiH^tive ctevflojinient. Tile tirtit-nained condition was du« lo se- 
vere soppunitivf inflaniiiuition in infancy, following scarlet ffvrr. 
No improvement oocurrinjt in the deiifnees; the patient dosirc<i to be 
operated for excision. Tbitf was done on the rJiL'ht ear, Jannarr ISlb, 
1888. under elher narcosis, the drum-head and niBlIeun being re* 
moved. 

Some Bnppurative action following tbe operation, the fiarts healed 
slowly, leaving at the end of two months a free opening of triangalar 
shape iu the anterior aspect of the redeveloped membrane. Th* 
noises, which had been annoying before, disappeared cutirclf. 
Hearing before the operation in right ear. very loud voice only at 
five and ten feet. Hearing, since recovery, ordinary voice fiveat feet; 
moderately loud voice at twenty feet. Hearing for higb-pitcfaed 
tjound? of all kinds iiicreaj*ed iu even a greater degree than for voice. 

These tests, huwevt-r, by no meane eonvey an idea of the mlut 
placed upon tlie tmjirovenieiit experienced by tbe patieut in the con- 
verse of every-day life. 

As a result of exi)osure during very ioclement winter weather, de- 
uided suppuration came on iu three cases, and iu two of these there 
was otitis externa lasting for several daya. Where auppuration was 
thus excessive, reprodnction wae, seemingly, prevented. Kxtreme 
care was exercised, however, in all mstaiicea to prevent suppuration, 
and irritation of the parts in any way; some cases were not even 
wiped out, the slight discharge being allowed to become inapis^ated. 
Where crusts were thus formed on the inner end of the canal aud 
over the margin of ihu reinatning rim of the druin-heiul. the fundus 
gave the appearance of having been clofkHl in by reprodnction. On 
Hnally detaching these crusts, however, a large opening renmin«d. 

After healing has taken place, the ouicoue membrano nndergoeft 
dermoid transformation, its sensitive mucous surface having din- 
appeared. 

The operation wuji more siicce^jfful as regards maintaining an open* 
ing in the druiii-Iiead in pertions of slight build, and who were nut 
given to the use of stimnlantK and the consumption of a large amount 
of meat. The existence of advanced atrophic inflammation wiig, per- 
haps, more favorable to good results than the hypertrophic variety, or 
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when chronic (catarrhal) processes were still active, though improve- 
ment, as to hearing alone, was decided in these latter cases. 

The operation is, in the opinion of the author, one without danger, 
if ordinary precautions are observed. Now that we may afford per- 
manent passage /or sound where obstruction, in cases of sclerosis 
of the drum, prevents its entrance, a wide field for the improvement 
of hearing, in certain cases otherwise irremediable, is opened. When 
the proper precautions are observed and subsequent treatment, with 
due attention to the physical condition of the patient, conducted 
with care, the operation will be found as successful as any in the do- 
main of surgery. 



PART FOURTH, 

MISCELLANEOUS ARTICLES. 




THE KDrCATiON OF SCHOOL GUII.DREX WITH UE- 
FKCTIVE ilEAUINO. 

.School children having aural tlefertd may he dividetl into two 
classeet, tho partially deaf, and totally or almost totftlly deaf. Kither 
one of these groups is Aiiaceptible of an important aubdivisioTi. which 
BjMice will only permit of mention being made here, uftmely, the men- 
tally fcchk- and the meutally i^ouud. Kducalion of the feeble rniaded 
ia, of coarse, muuh more dtffictiU, whatever the degree of deafness 
may lie. 

The subject of special inBtruction for the deaf is ecarcely less im- 
portant than that of education itself, and the eoraparatively slight 
attention given it scema to justify its eonsidoration here somowliut at 
length. Since the writer first discu&sed the subject in a bruchare 
publislied by the Bureau of Education iu 1881, several writer^ at 
home and abroad have taken tliesuhject up. notably Weil.' of Statt- 
gart, who examined some fonr thousand tive hundred s<?hoo] children 
with reference to their hearing power. 

Causes ofdenfaeiig amoiuf school chitdrpn. The sense of heariug is 
impaired by so many causes to which children are exposed, many of 
them almost unavoidable, that it is unusual to meet with u child that 
had not experienced some aural disease. If we accept ihe statement 
as approximately correct, that of the entire population not more than 
five in every hundred possess unimpaired hearing, some idea at least 
can be formed of the prevalence of this defect in youth. 

The cause* of deafness among school children are similar to Ihoiie 
affecting other youths; thus blows^ frost bite, and eczema of the auri- 
cle are not uncommon. The presence of wax or foreign bodies in the 
external auditory caual frequently causes deaf nesi*. Boxing andpnlU 
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ing the auricle as a means of corporal punishment often injures tbe 
drum-head, and givcB rise to more or less permanent injury of tlie 
organ. Some aflfections are even more severe, attacking the deeper 
parts of the ear or even the brain, as the otitis media of scarlet feter, 
or cercbro-spinal menlDgitis which invades the inner ear or the audi- 
tory nerve. A large number of ear affections in children arise from 
nervous sympathy, where the entire mucous tract of the head usually 
becomes the seat of inflammation as well as the ear. To the reflected 
irritation arising from second dentition and the prematare decay of 
teeth, and in the summer months to bathing in rirers and in the 
ocean, many aural troubles are due. Many of the ear aflfections of 
children are well known to leave permanent injury, and persistent 
offensive discharge is a common sequel. 

Some of the symptoms of ear diseaM among children^ thoqgh simi- 
lar to those occurring in other subjects, are of special importance, 
since they prevent the scholar from directing his attention to study. 
The more important are autophonia, tinnitus auriura, " numbnesd,'' 
and the like. 

The autophonous voice sounds so alarmingly to children that they 
frequently avoid speaking altogether; when silence is thus main- 
tained, the child is called " dumb." It has been the writer's experi- 
ence to have many patients of this kind brought to the infirmary'by 
their parents, and it lias not infrequently come out at the examina- 
tion tliat sucli patients liavu been severely punished for supposed stu- 
pidity. This condition of the hearing organ is by no means of infre- 
quent occurrence, and tJie teacher should consider its possible 
influence on a child's behavior before condemning it as perverse or 
wilfully disobedient. 

Aloises in (he head are very confusing to children who experience 
them in some degree with almost every cold in the head, and they are 
almost inseparable from all kinds of aural affections; they manifest 
themselves in an infinite variety of phases, almost every patient''de- 
scribing his own experience differently; they are tlius said to resem- 
ble ringing of bells, the roar of the sea or of the wind among'the 
trees, the bnzzing of insects, the escape of steam, etc. To some these 
noises seem so loud that rest cannot be obtained. Where long neg- 
lected discharge from the ear exists, the distress from tinnitus is often 
very great indeed. 

The above by no means presents in their strongest light the trou- 
bles that children experience when the sense of hearing is perverted; 
it may, however, serve to show that they are subject to some very 
distressing symptoms without always being able to,make their suffer- 
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ingg kiion-u, such tActe, lu the wi-itor'Bex|>erieQce, only beiiig elicited 
from the nninformed and apprehensive patient by the nioet pains- 
taking exuniination. 

DEFECTIVE SCHOOL UTOIENE. 

Tliat wp have ti faolty system of gchool hygiene no one familiar 
with tlie fiietfi will deny: Aiid the remark is equally true both tm re- 
gards the constntction of our pablic school houses anrl the {>er8onBl 
caro of echool children. 

When we are appealed to as humanitarians to provide hospital ac> 
comuiodations for the pauper elass, uo means are sparoil iu the plan- 
niug aud erei^tiua of healthful buildings tor their use. hut when 
Bchool houses are to be cxmstructed — where both body and mind 
should be aidwl in development, prepared, one may my, to enter the 
struggle for " the survival of the ttttest" — their erection is, it is to 
be feared, too often intrusted to the political contractor, whoee 
knowledge in building is chiefly confined to " making it pay." 

It 18 to be hoped, however, that time will correct these abusea, and 
in the mean while the best must be done with such buildings as have 
been given uh. These are not, perhafis, so faulty but tliat better 
liygieuic regulations could contribute \Qry mutjli to their comfort and 
healthfulness. 

It will, however, be useless to devise i)lans for the heating and veu- 
ttlatiou of school houses so Ipng as negligence aud apathy prevail on 
the part of those who have such matters in charge; these seem to 
regard the heating of apartments occupied by school children as con- 
tributiue sufficiently to their iH;n»onal well-being. It is, no doubt, 
honestly believed by many to he more important to maintain a cer- 
tain estublitihed temperature in the school room than to protect the 
individual from injiuiioious exposures to draughts or to an undue 
elevation of tomperature, as the case may be. There has been so 
much said about the ills that arise from breathing foul gas and dust, 
which arc lielieved to poison the blood orirritate the air jiat^^age^, and 
so little said about the dangers of draughts of air, that the latter are 
liable to he overlooked in the anxiety to avoid tbe evils attendant an 
the former. Too much care cannot be taken, obviously, to avoid the 
inhalation of deleterious matters, hut certainly eqnal care should be 
exercised to guard against the injurious effects of overheating and 
air draughts to which pupils are so much exposed, it would be of 
much service iu properly ventilating school rooms wrere open fire- 
places iu more general use, aud it is to be hoped that architects will 
inaist on the iutroductiun of these in tbe future. Insufljciency of 
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elotliing and exposure to inclomont wi^ather, espocmlW if obliged m 
sit iu wet gariueuta, is a comuiou experience among chiMiva of tht 
poor, wlioao pareuts urge their atlciiilauce at school uiiUttr thes«caii* 
ditiuns, tlmt ttiev may be re)ieret] of their card ut home. Childrvn, 
on the contnirv, become very «eni)itiTB from wouririf^ too much elotli- 
ing, the negleut of ont-door exercise, ami conflnetnont in orerbett«d 
rooms. 0\*erheHteil rooms arc, moreover, if ventilation is attcmpieii, 
4angei'ou8ly draughty. Head catarrhs with aural com|iIicatiuru in 
i'iufreqneut from these causes oi from any before mentioned. St$' 
lect of the phyiiicftl conOitiuu uf Hchool childreu would »eem not aim 
culpable oversight than a disregard of int^dlcL-ttial triiiiiing. 

Temperature of the »ehooi room. The temperature of the Bohool 
room shouhl be kept at about 68** or 70° Fuhrenhnit. tm iadicaled by 
the thermometer; it sliould not be regulated by thi* AcnsitiveueM of 
any individual, such a test being by no meaiio reliable for tbi< pll^ 
poee. The necessity for the renewal of fresh air for vuntilatiug par- 
poses must be detormiried by the season of the year, thu Mic at iht 
room, aud the number of pupils present; when tkc doom and via* 
dows are thrown o[H!u for this purpose, the children should bo reqnirvd 
to leave tlieir seats and walk about in f>rder to avoid niiy ill eflf^tb 
from draught». Ohildren should lit; proLected, if p<»<8fhtc, from ei- 
podure to currents of airnfter exercisiing; iiorslionid they stand or 
ait while *' cooling uff." but move about quietly and resume any 
wnip^ tlmt have been laid iMide. The air of crowded bulls or loctnw 
ruuias, uspec'ially when illumitiatiiig gas is us^cd, soou beuoincs mocb 
vitiated, and. by depriving the syst4>ui uf its natural powera of resist- 
ance, favors the invat^ion of colds. 

Home of the school-houses of cities are necessarily BrGct«<l in tho 
noisy districts, for they must be near to the homos of the pupils. 
The unremitting din of street noises is undonbtedty distrrirting, e^ 
pecially when the dooru and windows have to be kept upon ; sucb 
sounds fatigue the mind, however familiar they may be. The di»^ 
comfort from this cause should be considered in selecting tlie site for 
a building, aud the construction of pavements which allow of the 
noisete«B passage of vehicles in the immediate neighborhood would be 
axlvi sable. 

Whilst our system of school hygienics is by no means perfect, the 
bomesanitatiou of children is also deplorably faulty ; wiien these shall 
have been corrected, much physical suffering will he prevented and 
many of the complaints under consideration avoided. 

For mure particular information on this subject, the reader may 
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consult other chapters of this work iu which the causoB above meu- 
lioned, aud otheru, are specially diacuBsed. 



CLASaiFICATIUN OF DBAP CHILDREN'. 

Acquired dtafneas. — Conditions favoring early deafness are not 
wantiDg; indeed causatiou may antedate or be encountered at birth, 
aince at this period tlie drum ia a normal state contains uo air, but 
is filled with loose tndeinalous connective tittaue, wliich Rlowly disap- 
pears when aeration of the cavity takeH place with the establitihment 
of the respiratory act, the cries, and the performance of deglutition 
by the infant. When action of the upi>er respiratory tract is defec- 
tive, as it may thus be at birth, or. Boon after, by head catarrh or by 
aoral catarrh, the necessary aerial equilibrium is not established, and 
oscillations of the trausmittiug apparatus cauuot take place. Under 
these circumstaneea, the ]tercoptive function lies dormant because it 
cannot be aroused to normal action. 

Congenital dea/tiesx. — A tendency to propagate constitutional dys- 
crasias doubtlessly exists in £ome persons, and when predisponents to 
catarrh are active in such a case, hereditary catarrh may give rise to 
disease of the ear at the earliest period of life. 

DMfnem due to congenital anomalies of th* auditory apparatus. — 
These are supposed to be traceable to some perversion of development 
during the morphological state. The hearing organ ia man has both 
an intracranial and extracranial origin, one centric and the other 
peripheric. From the auditory vesicle which constitutes the centric 
is evolved the nerroua or {>erc6ptive tract of the ear, while the first 
visceral cleft evolves the peripheric or outer structures comprising 
the transmitting upparatuit, namely, the Eustachian tube, the drum, 
and the external auditory canal and auricle. Now during the embry- 
onic or fetal states, any interference with the development in either 
of these regions would produce defects in the hearing organ. Evi- 
dence of developmental defects is not always obtainable, and where 
the trouble ia centric the diaguosis caunot be made in the very 
young, for obvious reasons. Evidences of peripheric defects, hoir- 
ever, are by no means rare ; these consist, for the most part, in 
either defective or excessive development in the closure of the first 
brauchial cleft, the most common form of which is jS«/uIa our ia con- 
genita. The presence of these anomalies is very likely to be 
overlooked. In the following typical example they were not ob- 
served until several examinations of the ear had been made, theu* 
existence not being suspected at first : The case was that of a 
child of eight years of age. She was thought to be defective in in- 
26 



t€lligence until she was two years of age, einoe she did Dot leanUk 
talk ; bnt she grew more intelligent in appearance, and it vw tbm 
found that she was deaf. When four years old, some person under- 
took the task of instructing her during a long aea royage, aod iht 
learned to epell and pronounce a few words. When five jeanoU 
she was sent to the public schools in New York, and bad made on- 
sidcrablf progress up to the time when she was brought to the aothtir, 
BxaniinaLitm of the hearing ehowed that she could not undervtanil 
oonveraation in any t-one at the distance of a few feet ; bat when ha 
name was spoken in a sharp tone she would promptly look at tha 
speaker. She can hear the Toice quite distinctly when the speaker ic 
only a few inches distimt. The teacher, for some reason, requirei 
her to sit in the farthest scat from her desk. A miuute fistuloos 
opening is to be seen on the front part of both auricles, from whidii 
email quautity of offensive fluid issues spontaneously at times, awl 
usually on the right side, when the parts are pressed by the fiogen. 
The external auditory canals are of the normal size, but the drum* 
heads are somewhat defective in appearance, the membranes bein^ 
puckered in their anterior superior quadrant. 

The aathor has seen a very considerable number of these oases in 
adults, where hearing was always defective, and although generallj 
unilateral, it is probable that in nearly all cases some degree of de- 
fectiveness exists on both sides. It seems probable that, where ceo- 
trie malformation exists, oo-existent mental defects are bable to ob* 
tain, and we should, therefore, expect to Hnd imbecility as well as 
deafness. 

The existence of deafness Is not discovered even by discerning pa- 
rents during the Urst few weeks of infancy, and what is freqnently a 
mere suspicion iu this regard at the sixth month may not become a 
painful reality before the child is expected to talk, and then the slow- 
uess of intellectual developnnent may not be |)roperly attributed to 
defective hearing. Partial, but disqualifying, deafness is thus liable 
to be overlooked until school education is attempted. 

The detection of the very existence of hearing defects, it may be 
premised, is attended with difficulty, even by experts, during the ear- 
liest period of infancy, and even at the school age the exact decree of 
disqualification is not readily determiued ; it is with the view of af- 
fording some aid to parents and teachers in this regard that this ii 
written. In order to enhance the practical value of the views ad- 
vanced, the anthor availed himself of notes that have been taken dar- 
ing an extended experience in the examination and treatment of ths 
anrally defective. 
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The 478 citees of childreD'sdeafnosa selected as illuBti-ntiTo, are from 
among children seen iu private and infirmary practice., and tliey repre- 
sent almost every variety of disqualifying deafness. The defective 
pupils among this number were brought from both hearing and 
deaf-mute itehDolfl. A considerable number of these constitute a class 
not properly provided for in either, being too deaf for hearing schools 
and yet not deaf enough to be taught as deaf-nintes; they were, tliere- 
fore, found to be oscillating, ahuttle-cock tike, between the two, 
liable to be cast forth into life with much less education than their 
mtelligoDoo entitled them to receive— usually with scaivoly intoUigible 
articulate speech. 

Ou account, nf their insiructiveness, there have been included in 
the cases above selected a few no longer strictly of the school age. 

The cases may be divided into two groups based on their school 
status; thus ^171 were attempting to retain their position in hearing 
Khools, whilst the others were either so deaf as to be excluded or 
were not of the school ago. 

The first group of 371 was constituted as follows : 74 were betweeu 
five and eight years of age ; 200 were between eight and thirteea 
years of age ; 97 were over thirteen years old. An to sex, 199 wer& 
females and 172 wore males. 

The causation in these cases could be traced, in the majority of the 
patients, to cither purulent or non-purulent iufiammation of the 
middle car. In 3L9 of them it was the former, in 124 the latter. 

Usually both ears were similarly affected in each case, but where a 
purulent affection existed on one side and non-purulent on the other, 
the case was classed with the former. In the non-purnleut cases, 
both ears were almost without exception similarly alTected, although 
the left ear was usually the worse of the two. 

Belonging to either one or the other of the above varieties were 10 
cases where the ear had been severely boxed or pulled, causing rup- 
ture or strain of the drum-hoad, and cousequont deafness; 33 cases 
where cold sea-water had passed from the mouth up into the drum 
through the Eustachian tube, while the child was bathing in the 
ocean ; 3 where water wag introduced into the drum while snitliug it 
up into the nose, or in nsing the naaal douche. In 31 cases the cause 
was attributed to scarlet fever, in 17 to measles, in 5 to diphtheria, 
iu 4 to whoopiug-oongh, in 1 to mumps, and in 1 to syphilis. 

The external auditory canal was obstructed in a number of in- 
stances, thus interfering with the entrance of sound ; in 52 cases it 
was by wax, in 7 by foreign bodies, in io by narrowing of its walls by 
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inflamniBtioD. Among the lust^uamed were A casea where the caul 
was ulcerRtPtl. 

The (lruni-}iead gave evidenoe of defectirenesB of the traiunuttis| 
mechanism in a ooDKtderable number of case^. Tbna, in 30 there vm 
deformity of the mcmbrana tympani from aTTMt«d development ; in 
3? caeea there was greater or less destruction of the iranstniiiii^ 
mechanism from suppurative iuflammaliou ; a polypoid gnnrlb 
sprung from the morbid tissues within the drum in 14 cases, and tb« 
inflammation extended from the drum to th» pneumatic cells of ttu 
mastoid in 8 cases. 

It is noteworthy that defective teeth were present in nearly ever; 
case, and in 199 of them the teeth were specially bad. Head -catarrh 
and enlarged tonsils were present in the greater number, and in 13 
oases either the nasal passages were so much obstructed, or the teetb 
so malformed, that mouth breathing was habitual. 

The affections thus far mentioned are those which interfere with 
the passage of sound to the middle ear and its tmn^miamon totlw 
inner ear, but the deeper parts containing the distribution of the 
auditory nerve may, in the more severe cases of ear-dieease occurrinf 
from scarlet fever> diphtheria, etc., be attacked at the samo time. In 
28 of these cases, it may be incidentally stated, either tumors, or afc- 
aceeeea, or wounds of the auricle from piercing for rings, wtn 
obserred. Distress from the autophnnia of ear^disease, the autopbo- 
nous perception of voice and sounds arising from the performance of 
physiological functions of the circnlation, respiration, and swallowitig, 
were present in 41 cases, and dysacouema was present in 1. Otal^t 
was experienced by 38, neuralgia about the ear by 3C, ear-cough by 
10, epilepsy by 1, vertiginous symptoms by 18, chorea bj 2, and 
various other reflex phenomena by 17. 

In respect to tlie degrees of deafness, 113 were almost totally deaf, 
while the remaining 2fl8 were all of them incapuoitated in some de- 
gree from receiving instruction at school along with gootl- hearing 
scholars. Thus, some of them had to leave school entirely ; some 
had offensive discharges from the ear or severe pains in the organ. 
Many of them, besides being backward from inability to hear the 
teacher, labored under the disadvantage of being regarded as " stu- 
pid," and were punished for inattention. In a considerable number, 
this punisliment was the more reprehensible because of the almost 
total deafness wliich the teuchers had taken no measures to discover, 
bnt ha4] placed them upon back seats where they oould hear nothing, 
and were punished accordingly. 
, Of the second group, consisting of 107 cases, 91 were so-called 




doaf-mutes, and pf these the ages and sex were as follows: 47 were 
males, 44 females; 45 were under five ^rears of age; 36 between five 
and eight jears; 13 between eight and thirteen jears; whilst 7 were 
over thirteen years of age. 

The Ifi remaining cases composing the second group wcro 
such as were suffering from defective articulation, speech, mental 
development, etc., c-onsequeut, for the most part, to defective hear- 
ing. Eight of these imtientiii were males, and 8 females. Six of 
the mules nntl 4 of the females were over nineteen years of age, 
tho remainder being children under ten years. 

It was observed that in the greater number of alt of the cases above 
presented, the canse of aural defectiveness was attributable to some 
inflammatory affection of tho hearing organ. Changes due to chronic 
catarrh of the middle ear were observed iu very many, as also were 
those coQScqueut to chronic purulent otitis media. Marked arrest of 
development, as shown by the appearance of the drum-head, wad 
present in numerous instances. In 4 cases the deafneiw was as- 
serted to be of hereditary origin, and two children (dttaf-mutefl) were 
suffering from the effects of congenital syphilis. Whooping-cough 
was said to have ciDsed tho aural disease in 2 cases, diphtheria 
in .'J, measles in S, scarlet fever in 8, and typhoid fever in 2 
cases. Cerebral meningitis, occurring in connection with children's 
diseases, contributed largely to the \ht of alleged causative influences. 
Meningeal inflammation is usually meant when pachymeningitis, 
cerebro-spinal meningitis, brain fever, cerebral meningitis, convulsions, 
fiU, and the like, are mentioned by writers in this connection. It is 
impossible, however, to accept the assertion of the parents or of the 
patients themselves, in regard to the cause of their malady, iu every 
instance, and this is especially applicable to the last-mentioned dis- 
MSe. Sometimes the symptoms of irritation of the Rtoma«:h are so 
markod in meningitis that the case has boen erroneously regarded as 
one of "gastric fever." Osi the other hand, it is not by any means 
uncommon to misuike an attack of acute intlammation of the 
middle car for oue of so-called " brain fever." In some of the cases 
above enumerated, especially among tho deaf-mutes, the deafness was 
claimed to be congenital. Experience, and a more particular study of 
the su})ject^ will often show that, in quite a number uf these stipiraaed 
deaf-born children, the disability should be assigned to extru-utBrine 
causation. 

Thus cerebral meningitis affecting the nerve of hearing, and sup- 
purative iafiammatiou of the drum of the ear affecting the trans- 
mitting mechanism, conitecutive to children's diseases, as scarlet 



406 



THE RDDrATTOK OP DBAF 8CBOOI. CHILDBEN. 



teyer, measles, and diphtheria, are frequontl; met with at the period 
io life when children are learning to talk, and the more carcfullj 
these patients are examined in this regard, the raoro freqnently will 
it be found that deafness was first diBcovered to exist subsequently 
to Bome Attack of this kind. In eliciting from parents the bistory 
of theao cases^ one should not place too much valne on alleged in- 
jury to the ears from falls and blows ou the head, which are often 
advanced &a causes. 

In nearly all of these patienta there existed catarrh of the upper 
air-pasaages, decayed teeth, etc. 

In regard to their aural defeotivenoas, many of them were found to 
hear well enough to be taught aurally by the aid of a conversation- 
tube, or by using the voice close to the cliild's ear in leaching; two of 
them, although totally deaf, attended school along with hearing 
pnpils; six of them retained speech after losing their hearing, and 
this without the aid of a teacher, and one of this number, a girl, 
continued to use the Kngliiih cockney accent which she had acquired 
before becoming deaf; in nineteen cases the children were losing the 
speech they had acquired before becoming deaf, or were very defectire 
in this regard from neglect to tench them. The younger children 
composing this last -mentioned class were nearly all of them back- 
ward in Icuruiug to talk; one of thorn did not acquire speech until 
his good-hearing brother became old enough to converse with htmr 
and another did not talk until five years of age. In numerous in- 
stances the patients had never learned to talk, and a considerable 
number of these were considered mentally defective, solely on account 
of this defect, by their parents or teachers. -In two cases it was noted 
that the impact of sounds was painful (dysacousma). 

The dcfeetivo children believed to bo greatly neglected in regard t^J 
their education may, for convonionce in this connectioUr be arranjplp^ 
into three classes, namely: 

1. Children defective in one or both ear^, aud requiring close prox- 
imity and distinct utterance when taught. Of these, deafness in both 
ears requires seating on front row of benches, but when only one ear 
is affected, the normal ear must be toward the teacher's desk. 

%. Children v. lydeaf, who cannot distinguish ordinary conversa- 
tion in either eai when more than a few inches from the speaker or 
unless the conveisation tube, otacoustic fan, or other aid to hearing 
be employed. 

3. The totally deaf, in whom the auditory apparatus of the mid<Ue 
ear cannot be made available. This class admits of divisiou into two 
subdivisions, viz.: a, those having learned to talk previous to losing 
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their heariug, and b, those born too deaf to ever have naturally ac- 
quired speech, eommnnly knovn m congenital deaf-rautea. 

The confuaion and conap^nent inju:itice to deaf pupils arising from 
negUct to classify the.in proff^rly. It wilt he ulmiited, if the figures 
above given concorntng the deaf be approximately correct even, and 
it id believed as further examinations are made they will be found not 
to be in excess of the correct number, that, in so far vm educational 
objects are conccnied, we cannot separate pupils into two great clasaos, 
cm of which can k*nr well and the other not at all, by an arbitrary or 
sudden line of demarcation, inasmuch as the bearing disabilities of 
children couHist in all degrees of deafness, ranging between slight de- 
fects and absolute incapacity. 

It would seem necessary, therefore, that some practical scheme for 
the classification of the deaf should be made which would not exclude 
*ny from the schools. Under the present arnmgement, the only class 
of defectivee provided for has been the so-called deaf-mute class, which 
loaves ont of considoratiou entirely a large number of partially and 
very deaf pupita, occupying, ao to apeak, intermediate ground between, 
totally deaf and normal hearing persona. This arrangemeub abso- 
lutely places a certain number of pupils in a worse condition than if 
entirely deprived of their hearing sense, and in consequence a great 
many of them find their way into deaf-mute schools. Thua it will bo 
seen that the classification in both the day and deaf-mute schools ia 
defective, and that in any attempt to improve mutters we are at once 
met by a most complexing dilemma; thus, owing to the lung continued 
practice of fencing all deaf pupils into either a totally deaf or good 
hearing class, we find that some of the former and al] of the very deaf 
and partially deaf have been relegated to the hearing schools, while 
other very deaf persons are classified with the totally deaf and taught 
as deaf-mutes. 

It will bewell to define the different degrees of aural disability which 
incajHicitate the pupil, to a greater or less exteut, from rdceiving in- 
struction in the ordinary manner, in order that it may be ascertained 
what special menntt of instruction are necessary. 

yorinal hearing may be said to consist in the mental perception of 
flound that has been transmitted throngh the unimpaired medium of 
both ears- Without binaural hearing the aquisition of knowledge by 
the ordinary methods of instruction becomes difHcult proportiouately 
to the degree uf aural impairment. Hearing with both ears thus en- 
ables the pupil to quickly determine the direction from which iiound 
proceeds, and it also enables him to promptly recognize the finer shad* 
ing in the pronunciation of words. When, therefore, n pupil is ob- 
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Berred to be backward iu liJB studies, the teacher should, before at- 
iribnling hiit want of Bucceiw to mental defects, intguire if be bear? 
well. It wonM be by no meann a wise procedure to ntuii»ify every de- 
parture from the normal standard among those who require particular 
care on account of their defectiveness, for a pupil may progress vert 
fairly in bis studies when tlie hearing of only one ear remains or vbeu 
be has very considerable defects iu both ears: yet such pupiU will be 
very mueb aided by the recoguition of their disabilities. 

TIic acquisition of language may be said to consist in correct 
hearing the words and sentcnc-es of which language is composed, and 
in the persistent repetition of the same until memoriKed. Child rei 
therefore, require good ears and long practice in the imitation of ll 
voice of their instructors before they become masters of spoken lan- 
guage. It should be kept in mind here that a slight d^ree of deaf- 
ness may be sufficient to binder the child in the first stops that bft 
Lakes in learning to talk — and these first steps are, probably, mac 
more immature thau they are usually thought to be, as tbo infant 
at first, probably, unconscious of most sounds, the perceptive facaltiea 
of the ear not being taxed beyond the requirements of the mental 
faculties. 

It is very difficult to discover defectiveness of bearing before the 
child is one year old; owing to this fact, the child may be "stoi 
deaf" for a cuusiderable time before the dlKCovery is made. Even 
alight defect in hearing is a detriment to the infant, for bis education 
begins as soon as the slightest attention to sound is given. 

The child, in this process of acquiring knowledge, repeats words as 
they are heard; if it hears them incorrectly, a faulty enunciation la 
acquired; thus every one has observed in bis own experience bow 
unintelligible the language of partially deaf children is, how slow tbey 
are iu learning to talk. The flexibility of the voice is naturally very 
great, and uninterrupted practice increases its fluency from day to 
day; the young learner, relying on his imitative faculties rather than 
bis own judgment, readily adopts the accent of his teachers and asso- 
ciates, and in this manner be acquires the dialect of the locality 
which he lives. 

37ie hearing ihat remainJf ttfttr injury of the enr-druin. OtU 
after great impairment or destruction of the transmitting apparut 
of the ear-drums, a very efficient passage of sound to the auditory 
nerve remains; but ns this becomes more ami more difficult, it deteri- 
orates in quality, especially for long distances, until finally its reudi^ 
tion in the very hard-of- hearing becomes ao crude and indefinite 
interpretation by the perceptive tract is difficult* or even iinpoaBibler 
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Now, when sound ceaaee to be transmitted iu tliis nmnner, hearing 
may Lake place by means of the pa^i^ge of sound up through the 
tissues of the head to the perceptive tract as propagated by means of 
the otafjousric fan placed on the tooth, or the conversation tube placed 
in the mouth. In the former instance, sound passes more directly 
along bono structure from the teeth, while in the latter it aeocnds to 
the vault of the resonating chamber at the top of the phoryux and 
thence up through the tisauoe of the head, Voice'SouoJs imparted to 
a pupil iu the mauuer just mentiuned are of very great value in certain 
cases, because of their tones being natural, artd the pupil's own voice 
is even more effective in this respect, since it is propagated upward 
with much energy by hie own vocal efforts against the moist and 
highly receptive pharyngeal vault. 

ItMipacitatituf deafness. All degrees of deafness may be said to 
impair the learning capacity of a pupil, but in ostabtishiug a standard 
of impairment which shall consign a pupil to exclusion from his 
better hearing fellows for instruction, it would bo well to select for 
special methuds those who are unabk to uuderatand wlmt is said to 
them in the ordiuary tone of voice when five feet away from the 
speaker. 8uc}i a rule, however, must necessarily he applieil with dia- 
criminatinn; there must be, in other words, a flexible standard, for 
some defective, but well advanced, pupils, by reason of their natural 
quickness, will, without being a hindrance, do much better when 
subjected to the emulative influonccs of good hearing children. 



THE TREATMENT, JIANAHEMEXT, AND EDUCATION OF DRAP PDPILS. 

The questloTi of the accountability of the public schools for the 
physical us well as intellectual improvement of children is, to some 
extent, a debatable one; it is a matter that seems to depend, in many 
instances, on the sense of duty that inspires the management of par- 
ticular schools, inasmuch as the recommendations for the guidance of 
teachers couccrning hygienics are entirely inadequate. The writer 
believes that, as regards the more unfortunate children of the very 
poor — the unwashed of both body and raiment — no inconsiderable 
number of them would he more beneSted by personal hygiene than 
by mental training; at least the two should go hand iu hand iu every 
instance, for mens sann in r.orpnre sano. 

The chief object of the public school system being the elevation of 
the entire population, thus placing them beyond the bonndary of 
charitable support, their bodliy well-bciug must be assured by influ- 
ences brought to bear during the formative periotl of life. 

In their examinations, deaf children, notwithstanding their defects,. 
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may come forward well prepared; but if examined in a haetj or 
impatieot mauuer, the teacher's queetioua are liable not to be heard 
well euough to elicit correct aniswera, and they are tbas nn&ble to 
secarc a promotion which their preparation has justly entitled them 
to receive. 

The gurronndingB of these children are in every way discouragiDg; 
they are disheartened both at home and at Bchool, subjected, u they 
are, to the jeers, ndicnie, and mockery of thoir compauiona, aud to 
the pnnishmout of parents aud teachers for seeming iuattentioa and 
dulness. 

Their inability to hear much of what h staid to thpm, the diflflculty 
they exj>erionce in the correct pmniinciation of word» when the vocal 
organs are deficient, and the dismay occasioned by autophonons hear- 
ing and noises in the head, either singly or combined, are sufficient 
to entirely discourage these eutferers. That they become distrustful, 
deceitful, and vicious in character is to bo expected. 

When we come to consider what effect these various experience« 
must have ou the minds of children, our sympathies should be enliitted 
in their behalf to the last degree, and our patience should be without 
limit; in a word^ when no apparent cause for a child's dulness of actioa 
is known to exist, let there be made a thorough investigation into the 
condition of the acoustic organs before necessarily regarding it as a 
dunce or feeble-minded. 

In the treatment or education of deaf children, it is well to keep ia 
mind the fact that defectiveness is not always absolute, and may, 
therefore, be amenable to treatment on the one hand, while not con- 
stituting an insuperable barrier to aural instruction on the other. 

it would seem that the neglect of deaf-born children, in the lower 
order of social life, much more frequently results io dumbness than 
would occur if more pains were taken in their oducutioD; indeed, 
whore the offspring of deaf-mutes are constantly surrounded by deaf- 
mutes, holding converse with each other by signs only, it would 
be strange if they should learn to talk unless posseaaed of good 
hearing and allowed t^ associate with speaking persons. If rhildren 
with defective hearing organs have but little, if any, opportunity to 
employ them, it is probable that continuous disuse of the senaory 
tract would linally lead to its deterioration. A ohild brought up 
under favorable conditions in this respect would acquire the use of 
the voice with dit)iculty, if at all, since even where normal bearing 
exists and f»vorahlu opportunities are afforded for learning, it is only 
after long and patient practice that iutelligible speech is acquired. 
The examination of pnpiU in tht public sckooh mUh a vi^to of dt- 
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Urmining their htaritig poiver. It will not be denied that these disa- 
bilities among pupiU should be known to teachers in order that 
instraction may bo made more saccessful, and it therefore becomes 
important to adopt some plan for correctly determining the bearing 
power of all school eliildren, so that where any defect exists pupils 
may bo placed under the best potfsible advantages. While teachers 
are known to often fait to discern marked departures from the nor- 
mal Ktandard, and children themselves cannot alwa}-3 give reliable in- 
formation, yet much could be accomplished by principals and teachers 
were they assisted at the start by an expert in such matters, especially 

far as the majority of pupils are coucomed ; but where it becomes 
''important to ascertain the exact state of the transmitting apparatus 
■of the ear, and the condition of the nerve-tract connected with audi- 
tion, an expert examination would be required. 

It would be well were it a requirement that the pupils of the public 
schools should be examined at the beginning of each session with a 
view to ascertain what number were too deaf to receive instruction 
in the ordinnry manner and what number, baring slight defects, 
vould get ou better if seated properly in the school room. 

Method of testing the hearing power of pupih. In conducting ex- 
ttminationa, it will bo found that the voice of the pereon with which 
the children are familiar in learnings is the best test, and, indeed, it 
is the only sound ' that need be used ; sounds like the ticking of a 
ratch, for example, need not be employed, as the ability to hear 
them is not significant as regards the pupil's hearing power for sounds 
used in teaching.* 

The sentences selected for tests should be intelligible to the nnder- 
standingof the pupils, and yet not altogether familiar ones, such as 
■" What's your name ?" and the like, and some of the words ought to 
contain the hissing sounds, others the guttural, as "m." "n," "g,** 
as these are heard with the greatest difficnlty. Unless the sentences 
made use of are frequently changed, the pupils may become familiar 
irith some of them and thus comprehend their import without hear- 
ing them distinctly, 

'The audiome(er arranged hy Prof. Graham Bell, may be found useful 
where more delicate tests are required, and its introduction will very much 
^facilitatA Che work of claulBcation when used bj an Intelligent and trained 
liner. 
*Tfaa difficulties in the way of eBtablishing a uniform standard for the voice 
. are well.nigh insurmouu cable, inasmuch as no two persons posReaa voicei 
of equM (jualitj ; it is thought best, therefore, for the teacher of each cIbsb to 
examine his own pupils, employing for this purpose the tone of voice usual 
in leaching. 
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Daring the examination the pupil should be placed about tveUe 
feet from the examiaor and should close his eyes to prevent lip re*d- 
ing ; an asGistant may theu atop one of the pupil's eara by the pres* 
sure of his finger while the other is being tested. The examiner can 
now ascertain the hearing power by raitting or lowering his voice a» 
required. , 

tn every instance where the sense of hearing is found to bo defe^^| 
live, Bonie record of the fact would be found serviccablo for fiitni^^ 
use. It may be well to remark in this connection that the acoustic 
qualities of the room iu which an cxamiuation is held should be 
taken into account— whether it be a large or a small room, wheth^^J 
containing mauy jwrsous, draperies, etc., or comparatively empt]^^| 
and, finally, whether any open doors or windows admit sounds from 
without. The age- and the mental development of the pnpil are also 
factors of importance, an uncultivated mind being slow in compre- 
hension. 

The separate educathn of pupils whose impaired sense of hearing 
debars them from the benefits of education by ordinary methods, 
from the investigation that has been made concerning their capacity 
to acquire knowledge, would seem to be a necessity. The clairon of 
the deaf-mute have been long since recogniKed^ and his wants in groat 
meuare provided for; it remuiiis now to recommend meusurea for a 
neglected olass of equal numbers, whose requirements are no 
ui^ent 

The writer will not, in this couuectiun, eiway to suggest S5; 
matured tK;heme for the special iiLstructiun uf those who are not en* 
tirely beyond the reach of vocal methods, but who are ybt too deaf 
to be taught with good hearing pupiU, without interfering with their 
instructicn; the attempt would carry him beyond the scope of this 
chapter. Such a scheme will require for its suooosaful developnien 
the time and labor of experienced teaclicra, and even under the mos 
favorable circumstances the progress uf any plan will neeesaarily be 
slow. The author will, however^ venture to offer some suggestions 
iu the matter, hoping that, inasmuch as his views have been derived 
from a very considerable experience in the observation of aural 
defects, the advice given from ^n otologist's standpoint may not be 
without value. 

Dtfposition of deaf pupils in ike school-room. Any pupil found to 
hear the ortlinury voice of the teacher with difficulty should occupy 
a seat neHr him. 

When hearing is good in one ear only, the child will hear to the 
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best advantftge if seated rather to one side, so that tlie good ear will 
be toward tlie teacher. 

Pupils whose defective sense of hearing prereDts them from re- 
ceiving scarcely any instrnctjon by the ustial vocal method should be, 
if possible, separated from the good hearing, and taaght by special 
methods. As intimated before, children who cannot understand the 
teacher at the distance of five feet, when oddrcsfied iu the ordinary 
tone of voice, are not only an obetruction to the work of teaching 
other pnpiU, hut they can learn bat little themxelves. These pupils. 
in many instances, may jierhaps remain very deaf only a short time; 
they may be entirely cured by treatment; special instruction would 
then, in these cases, be regarded as tentative only, for when improve- 
ment takes place their advancement will bo more rapid among pupils 
whose hearing is good. 

When it is found that children are too deaf to make any progress 
or, from an increase of deafness, it is unmistakably manifest that they 
cannot be instructed hr vocaI metho^ls, they may be relegated to a 
department where deaf-mutes alone are taught. 

It IB, of course, important to discover the existence of mentally 
feeble scholars since those are often incapable of making scarcely 
any advance, besides being a hindrance to others. 

TTJfl importance of enrly training for d«af children. — Too much 
stress can scarcely f>e laid on the value of results obtainable in this 
way if early made, since tlie perceptive power may bo much quickene*! 
by training in many instances, even where the middle car apparatus is 
defeetivo. It would appear to bo on the development of tho perceptive 
tract, rather than on any change in the transmitting mechanism, that 
mental improvement depends in the very deaf who are taught aurally. 
The expert himself finds it no easy task to get at the facta in cer- 
tain cases, especially in young children who have* already been in- 
structed as totally deaf, since they soon come to disregard the hearing 
sense entirely, and it remains to be determined in such cases how 
much the auditory nerve has deteriorated from disuse. The pro- 
feved indifTcrence to hearing should never prevent some attempts 
being made at instruction through the hearing organs, since a sur- 
prising amount of hearing may thus be found to exist. How many 
children one meets with who arc backward in learning to talk, but 
finally, on getting to l>e three or four years old, gain their speech! 
Such children would get on much faster in many instances, it is believed, 
if regarded as partially deaf. While treating such children profession- 
ally, the writer has seen beneficial results from the use of conversation- 
tubes, or the employment of voice at close range. This practice can- 
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not be loo early commenced. Good reenlts have been recorde<l in 
children as young &« eighteen months. In obsorving these caae&, one 
cannot but be impressed with the importance of normal hearing in 
the ready acqaircnient of speech, and that, howerer imperfect tlie hear- 
ing maybe, it has its use» in acquiring langoage. 

If a medical writer might venture l« offer n RUggeaiion in pedago- 
gics, the imthor would urge early attention to home inKtrnction for 
deaf children. Hearing children natnnilly pick np their earlier edu- 
cation without effort from parents or by themselves, bat deaf children 
must bo Qurcmittingly taught at close range; vords must be uttered 
directly into the ear, not londly. but distinctly. Tubes are of value 
in conducting sound tu the child's ear where close coataot of the 
mouth is inconvenient, and the child should be encouraged to repeat 
its own words through the tube to its ears so as to compare its own 
voice with the instructor's. If this course be pursued early euough, 
the writer is convinced that but few children would be fouud with 
out a»p hearing sense, and many who have considerable heariug likely 
to be lost from disuse, would gradually be improved. 

The greatest difficulty encountered at first is in overcoming inatten- 
tion on the part of deaf L-hildren, who are disposed to rely on the 
sense of vision, since it offers a bo much easier method of oonvorsing. 
Much time is, doubtlesijly, lost, from neglect to insist on thia matter. 

The dumbness of deaf children by no means always bears a constant 
relation tu their aural defectiveuens; a child intellectually bright, with 
favorable opporttinitieB for learning, will make much more rapid id- 
vances than a child meiitallydull and neglected. The writer has met 
with numerous examples where totally deaf persons obtained an excel- 
lent education ia private hearing schools; they had been, of course, 
attentive and quick to learu^ and sj^ccial attention had been givea 
them by teachers. 

Teachers of deaf pnpiU. Many teachers have already fitted them- 
selves for thiit work, and it is a uignifiLant fact that the growing de> 
mand for better instruction of the deaf has enabled them to Hnd ready 
employment either in families or in conducting small private day- 
schools, since parents are willing to incur this extra expense rather 
than place their children in deaf-mute institutions. Where this expense 
cannot be borne, and parents are unwilling to send their children away 
from home, it seems that to exclude them from the advantages of 
day-schools is to disregard their rights. 

Th9 dassificatioH of the future. No time should be lost in taking 
Bteps in this direction; a little classification must necessarily pave the 
way to improvement in the edooation of the deaf of every degree. It 
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fihoulil be kept in mind, bowerer, that, in a certain proportion of the 
partially deaf, the defectivonces is transient and variable; and that in 
eome of the more difliouU cases among the very or totally doaf, re- 
peated examination will have to be made vheu any doubt as to the 
diagnosis remains. 



TOTAL OR ALUOBT TOTAL DEAPN*F.SS AMONG SCHOOL CHILDRB17. 

When the acoustic organs are too greatly impaired for aural in- 
strQclion, pupilB are generally designated as deaf-mutes. They are 
not all of them, howorer. mute, nor can they all be instructed equally 
well. It would lie advisable, therefore, for the purposes of instruc- 
tion, to divide this class of persons into two principal groups, as 
follows : 

1. Those who have never learned to talk. 

2. Those who have learned to talk before becoming deaf. 

Of the first-named group it may be said that a certain number are 
congenitally defeclire, while otiiers become deaf at a later period in 
childhood. Notwithstanding the profound deafness of these children 
to outward sounds, some of them arc capable of learning to speak 
with greater or less distinctness, the perceptive functions of hearing 
having been preserved to a goodly extent, though the transmitting 
mechanism has sustained almost comptcLc impairment. To the greater 
number of these pupils the autopliouous voice, which remains 
to them, is very far from imparting a natural impression of the 
voice to the mind ; their vocalization is notable for its '■ mnteil " 
cadence, the words seeming to be uttered in imitation of the sounds 
transmitted to the perverted sense of hearing from their own vocal 
organs. A much better vocal power remains when children have pre- 
viously learned to talk well than when sjieech has not been so ac- 
qnired. Under no circumstances, however, will the voice remain un- 
changed; it is no longer flexible and pleasantly modulated, but soon 
becomes mechanical and harsh. 

The second group of deaf-mutes includes those in whom there is an 
entire absence of the perceptive function of hearing, either congeni- 
tally or from the more severe diseases which deprive the auditory 
nerve of its functious. In some of these the transmitting mechanism 
of the middle ear may not be greatly impaired, but the nerve no 
longer perceives sensations of sound from any source. 

Of these, the congenitally deaf can never, the author is inclined to 
believe, practicably be tanght to speak very intelligibly, for they can- 
not hear any sound upon which the mi ' -m an idea as to the 
character of speech. They, howe furly acquired 
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tpeeoh may retain the use of it in a very satisfactory degree after be- 
coming deaf, if well trained. Very young children who hare only 
just learned to talk booe lose the faculty, and it is rery difficult for 
them to ever learn to spoak well agaio. 

In a certain number of cases of deaf-mutism, both the middle and 
inuer ear are undoubtedly atTectcd by disease, but iu the greater nam- 
ber of caace the disability seems to be mainly seated In one of these 
regions only. Where the function* of the nerve of audition have not 
been exercisetl, in conseqnence of early impairment of the mechaniKin 
on which transmission of sound to the inner ear depends, its deterio- 
ration will probably ensue. Owing to the neglect of a great many of 
these children at home, the difiiculties in the way of their education 
are much inci-eased. Although tho number of pupils who will be 
found to rctaiu some sense of sound pei-coptiun ts comparatively ffmall, 
yet it would be well to differentiate between these and the pQpil.^ who 
do not, for the former |h>bscs8 nupubitities for learning which the latter 
do not eiijoy ; the one may acquire articulate speech, while the other 
may be advantageously taught the sign language only. 

These children, in the larger cities, could in many jn^tanceA " 
more economically taught if kept under homeinlluences aod eda< 
in ft special dopartmcnt of the public schools. 



THK BDtCATIOS OF DKAP-Ht'TBS AND THE VERT DEAF. 

a. In the day-schools. While attention has thus been drawn to the 
wanttiof the pjirtially deaf, strenuous effurta have been made in behalf 
of the deaf-mute with a view to improving his educational faoilittcfi. 
The labors of Professor Alexander Graham Bell in thin field have 
been notable, and besides giving much personal attention to tlie work, 
his contributions to the literature of the subject have been numerouii 
and valuable. But while the writer himself has mainly had in riew 
the needs of the partially deaf, yotin pursuing this interesting sabject 
from his own point of view, it is to be plainly seen that from a peda- 
gogical standpoint a very considerable number of deaf-mutes, so-called^ 
may be more advantageously provided for in the pnblio day^achooU 
than otherwise. 

Day-sfihoolsfor deaf mnteshave thjisbeeu establishe^i in the United 
States as follows: Uoraoe Mann Day-school, Boston, in 1869 ; Erie 
Day-school, iu 1874 ; Chicago Day-school, in 1875 ; Cincinnati Day- 
achool, iu 1875 ; Portland, Me., Day-school, in 187C ; Rhode Lsland 
Day-school, iu 1877; St. Louis Day-school, in 1878; Phonological 
School, Milwaukee, in 1878 ; Oral Branch Pennsylvania Institution, 
Pliiladelphia, in 1881 ; Scranton Oral School, in 1883 ; A. Gra- 
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ham Bell'R School, Wiwhington, D. C, 18B3. It would seem that the 
systems of deaf-mute education were undergoing a trans formation at 
the present time, since hearing defects are beginning to bo regarded 
as constituting a factor of rarving importance, no longer offering an 
insnrmonntable barrier, in a great number of instances, to an educa- 
tion which shall enable thera to hold converse after the manner of 
hearing persons. 

This leads to the opinion that very considerable numbers who 
are at present being educuted as deaf-mutes could be cared for in 
the public day-schools along with the very deaf who are at present 
unprovided for, since they both require similar methods of instruc- 
tion. 

Totally and very deaf children, moreover, require taking in hand 
at a much earlier age than Is feasible in deaf and dumb institutions; 
their education should, in fact, begin much earlier than it is com- 
menced at present; they should be placed in school when four or five 
years old. Children who have lost their hcariug soon after acquiring 
speech soon forget to talk unless means are promptly taken to keep 
them in practice. The same rule would apply with equal force to 
the congenitally deaf, since valuable time is loHt when instruction ici 
Q^lected during the impressionable period of early childhood. It be- 
comes a necessity in respect to the education of children at sucit a 
tender age that tliey should be provided for in schools near their 
homes, an entirely practicable matter, fortunately, in large cities and 
towns, and even in sparsely populated districts, according to the 
reasoning of Bell in his " Sfemcir upon the Formation of a Deaf 
Variety of the Human Kace." 

As to disassociating very young children from home influences, the 
hnmaue impulses of parents are altogether opposed to this; the writer 
has often witnessed the dismay and grief of parents when informed 
that theirdeaf children could obtaiu an education only in a deaf-and- 
dumb institution. There are, perliaps, a few families who prefer to 
place their children away from home, where the responsibilities of 
support and training will bo assumed by others, but it is otherwise 
with the better class of onr citizens, who desire to have them brought 
up more as other children. 

b. In deaf-mute iHftfUuftonjt, In certain institutions an increased 
interest has shown itself of late in respect to the very considerable 
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gratifying. During the year 1877, the writer risited eome deaf-mnu 
iiutitutiona «ith a riew to discover what number of theae pupil< cook} 
hoar the voice by means of a coiiversation-iubo placed ia the mootb 
or ear, and lie wao HurpriiicU to find a uumber being edaoat«d as AbU- 
mutes with whom uonvenution could be carried on orally by the 
pmploymetit of Lhiti aid to hearing. Repeated obaorvatjonii, laUr- 
qtiently made by teachers, have confirmed the above, and it ia not 
believed that, of all the pupils in deaf and dumb inBtitntions. a Urp* 
number nould be educated through the hearing sense by the aid o( 
spcakiug-tnbes and otacoustic fans, and thata small nnmber hearveU 
enough to bo taught by the unaided voice. In the Minnesota in^tiiti- 
tiou it has beeu fouud that from fifteen to twonty-flve per cent of nil 
the pnpile received can be taught by the aural method, and that after 
being instructed for a time many could hear well enough at tin 
distance of ten or fifteen feet to converse vhii'n €>1<>vat«d roice 
used. 

The diiutdv»i)tagefl arising in deaf-mute institiittoiic^ from the want 
of claasifteation show themselves in many ways; thus, wbcro no uaefol 
perception of sound has ever been experienced by a pupil, ma in moA 
congcnitally deaf persona, or where mental feeblencsa exists, (here i 
very great inaptitude for the development of the perceptive fun 
lion, and while efforts to arouse this dormant function must o 
be too early abandoned in doubtfnl cases, yet it is well to eonmdorho 
much labor can be profitably devoted to the task of teaching such 
pupils to converse orally. The disoouragiug result in such cases bv 
duubtlesaly been the means of establishing a ]>refereQce for teachi 
the sign lauguuge, ttince iu overcrowded deaf-mute inetitaiions t 
method has the advantage of being inpxpeusive^-au important it 
where the corps of instructors ia small. It has been estimated t 
about ten per cent of deaf-mute pupils belonging to this class can 
learn to speak intelligibly unless much more attention is givoo t 
their instruction than is practicable in any public school. 

The mediocrity of results attained is further increased by the 
mental inertness of deaf-mute pupils either admitted when too old to 
adapt thenmelveii succetisfully to study, or retaiued too long aftiiT 
reaching adoleacence. 

The duty of the Statu in respect to the editrniion of the riettf. The 
opponents of the propoRfld reform for teaching these defectives in the 
public day-schools assert that the policy of the State is to exclude all 
who cannot be regarded as having atttrage mental and physical quali- 
fications; but no one has ventured to define thi« standard. Indeed, 
it would be diflScult to do so; and were all of the average pnpiU 
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wlectet), wltat Bhoiild be done with the remfiining pupils? This 
question has thus far been only tentatively met by the attempt to 
aftparate all pupils into good hearing and totally deaf classes. 

By many it is held that our public-school system has for its princi- 
pal object the prevention of illiteracy among the poor, and, if this 
view be correft, it can scarcely be regarded u« cuusistent ou the part 
of the adv{>cat'U8 of educating the avei-agc child only to oppose A 
scheme for the promotion of the interests of a needy but uninfiuential 
class, while fostering expensive institations for the free education of 
the better-to-do, and going so far even to expend large aums of 
money in giving «/;^ei'(i/ instruction in Gorman, French, music, etc. 

This was certainly never contemplated by those who founded the 
commou-ftchool system. Xor is it humane to leave the care of this 
defective class to the uncertainticH of philanthropic aid. The State 
already has abundant facilities for the eam of all the denf-niutes who 
cannot be educated in connection with the day system of pobllc 
schools, and ina«much as these institutions will soon be overcrowded 
by the natural increase of this class, it would seem that facilities 
should be provideil for them in the day-schools without delay. There 
are already 17,000 deaf and dumb persons of the school age in the 
United .States, according to the ccnsos 1880, only 5,000 of whom 
were in institutions. 

77te expeAM of educating the deaf in day-uhooU at compared with 
their education in institutions. The question of reform in the ednca- 
tion of the defective in hearing is to a certain extent a question of 
expense; that they must receive educational facilities will not be 
denied. 

Let us consider the result in this regard of transferring to the day- 
schools what may be regarded aa their legitimate share of work. The 
outlay by the State would probably be lessoned, so far as the deaf- 
mutea are concerned, and, on the other hand, it would be slightly in- 
oreased were proper methods introduced for the instruction of the 
very deaf and partially deaf. 

At the present time it costs the State to support and inetruct deaf- 
mutes in its seven asylums 9250 per capita annually. It will thus 
be seen that were classes of ten formed in the public schools, which 
is probably a smaller number than in asylum classeti, and a teacher 
secured ac the rata of 1800 per annum, there would be a saving of 
$170 per pupil. Where smaller classes of children were formed, as 
might be done in the country, the saving would be less. The writer 
has no exact Egures upon which an estimate of the number of par- 
tially deaf can be based, but from the large number met with in 
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practice, believes this to be considerable. Those, however, cooldke 
taught in clas&es of twenty, and the iDcrcaaed expense would not he 
great; 8uch pupilii are nt present taught, if they attend school, id 
olanes with heuring childreu, and the increased expense in reducing 
the size of clawies to accommodate them may be eafiily computed. 

There need be no expense for new buildings, the Btrnctures it 
present in nee for school purpoeos being sufficient, since it is thoagbi 
best not to separate one class from another entirely an; more thin 
the different grades are now taught apart. Some instruction voaU 
be common to all. 

lUPEBFECTIOyS IK SPEECH. 

These are no less Texatioue than the disability arising from deaf- 
ness, and, whilst often existing indc|>ondcutly of aural disease, soch 
defects usnally co-exist. Their diflereuliation is important in tbe 
management of biickward children, for the subject may othcrwiae bf 
relegated to the class of feeble-minded youth. 

The correct eunuciation of words dependi Tery mach on a healthy 
condition of the upper vocal oi^ans — the mouth, nose^ and pharrnx— 
and on the unobstrncted passage of air through them during rocaliis- 
lion. Repeated attacks of head colds, resulting in uasnl catarrh, en- 
largemeot of the tonsils, conguuital defects of the palate, etc., 16* 
gcther with irregularities of the teeth, are the principal etiologinl 
factors in the development of impediments that interfere with the 
physiological functions of these parts. A nasal tone of roioe it ao 
almost invariable characteristic of these impedimenta, but very often 
the ohstructious in the throat or nose are so great as to give k 
"choked" expression to the voice. Enunciation then is difficalt; 
for example, letters which require for their pronunciation the use of 
some of tlieee parts, as " m " and " n." cannot lie correctly euuneiated 
When defects in speech arise from disoase in both the ear and throat, 
the pupil is phiced at a very great disadvantage indeed as regard* the 
learning of correct enunciation, he fails to hear certain words and oc 
the other hand there are certain others which he is unable to enunciate. 
Thus, the his)<iug sound of the voice may not be heard at all; the 
pupil 18 therefore liable to leave it out of his speech entirely; for ox- 
ample, he will pronounce eir as ** thir " and sausage as *' thansig.' 
and so on. Should the deafness be very great, the person will omit 
such sounds entirely, not that he is physically unable to make theffl, 
but he does not know how they sound. Sounds well heard becomt! 
familiar and are soon learned, but slow hearing persons soon become 
fatigued with efforts at listening and naturally seem inattentive. 
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Steaographers who are becoming more deaf, begin to get confaaed; 
"mid " 8-jDndHlike '*an"etc. Now. should tho pupil posaww obatruc- 
tioDH in the noae and thront as well aa defective hearing, instruction 
nnder existing methods will be difficult— in some inAtancw well-nigh 
impoesible. 

The voice, it should be stated in thin connection, becomes very 
much moditied after the indiTidual ceases to hear well; it loses its 
flexibility and can no longer bo modulated. 

Children suffering from autophony or falae hearing arc often 
greatly bothered, since this pbeuomeuon may confound oven the most 
intelligent person, so difficult is it to understand why the seemingly 
Btninge alteration in voice should occur, and though not attended 
with imperfect speech, may be considered here. 

Autophony ' occnrs during the progress of most aural diseases. It 
oonsists in hearing one^s own voice in the head; it sometimes amounts 
to simply this, bnt there is often heard a reverberation of the voice, 
or an "echo," as it la often styled, and it is then described by the 
auiferer as double hearing. When the patient thus hears his own 
voice, he fancies that others canuot heur luni calk, for the voice seems 
to go up intu the affected ear insteatl of going uiit at the mouth. The 
effort of talking becomes very tiresome to him, for no exertion, how- 
ever great, is of any avail; the louder lie tries to speak the more di&- 
agreeable his voice sounds in his own ear. 

The autophonous voice sounds very strange to the patient; it is un- 
like his own voice; it seoms a^ though another person, at a distance, 
were Bf>eaking. When tbu voice is thuu he;ird false by the pupil, he 
is unable to regulate or control it, for, in many instances at least, at 
one moment it may sound quite naturally, as though in fact it came 
out of his mouth and went around to the ear as tutuat. while the next 
moment it seems to fail of utteranoea Itogether and reaches the ear 
from within the head. 

In false hearing, the voice usually appears to be hoarse, the patient 
often calling one'e attention to this with the remark that he mnst have 
canght cold. Sometimes the voice, however, seems to the sufferer to 
be very high in pitch. When hearing it higher than it should be, the 
patient makes an unsuccessfnl effort to correct the fault by lowering 
his voice, often to a whisper; when it seems " hoarse " and low, the 
attempt to correct the apparent defect results in an unpleasantly- lond 

■Tbe Dumber of personB wbo (without nural disuse) poasess thsM pocultari- 
Ueaucompttratirely («w, asfaraalskiiuwD, but asatteutioD U directed tn these 
000(11110118, (t ia probable tlmt the number will be found to be ooniidersble. 
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Toioe. For fiirtlier remarks on this subject the render may coduU 
Ch»pterXVI. 

With the fancy that it has btwn deprived of the abilitr t« ^peak.tiw 
voice failing of nttonince, comes the conviction of **dtin3bnesc.**aad 
vith the feeling comes the pecnHar " dumb " exprc^ioti. Bat tfaisii 
by no means always the entire oxpericneeof the sufferer, fur the vom* 
nrhiL-h has been said to seem tofailofutterunce,8eemB to ascend iutotbe 
head, where iU unusual revorberationB give rise to the belief thnt the 
haaditi *' hollow "or "empty." ThflaeareaUrming9ynipt.oin6, and. in- 
attmuch ait they rpour with e^ery attempt at speech, the child fear* to 
make an effort which is attended by such disagreeAble symptoms. 

Noises in the head are seldom absent when autophoiijr exists. The 
character of the noise depends very much on the ima^tuation of the 
imtieat. and may, therefore, be said to be variable; but it is also m- 
fluenccd greatly by olmuges in the trauitmittiug mechanism. In the 
worst cases, the patient heara the rushingof a railway train in the lind 
or the raging of a storm; these noisee are attended by noiinds of rirvg- 
ing bell«, pattering hail or rain, etc. When the jtatient haa an inter- 
val of relief, the noises are more beamhle; they may then l>e Mkcnrd 
to the gentle sigliing of the wind among the trees, the play of the 
surf OD the saudy beach, the singing of the tea kettle, the buxiing of 
insects, etc. Patients usually describe these noises as reaemhling 
some familiarly remumbRred sound; thus the distant roar of a water- 
fall occurs to one. or the pattering rain to another, whose memory 
goes back to the days wheu he slept just beneath the roof. But very 
oftou the imagination fails to aid in the description, and with chil* 
dreo the difficulties in the way of finding out their feelings are nlmodt 
insurmountable. 

Whilst these symptoms are usually of brief duration in a large 
DDiaber of cases, some of them become permanent. 
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In considering the relations of all classes of deaf pupils with both 
the public day schools and deaf-mute schools from the physician's 
point of view, it Is believed that t\\e extent and importance of the 
subject may be more fully realizeil than in any other way, since where 
professional advice is required opportunity is allowed for thorough 
examination of the hearing organs, both as regards their physical 
condition and acoustic functions. A very considerable experience, 
including observations on a large number of specially interesting 
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oaaM among fuihool children of the poorer class, seen in hospital prac- 
tice, led the writ«r to believi; that greut injustice was being done in 
permitting children to struggle for an cducAtiou under the disad- 
Tantagca arising from deufncse without the aid of methods which ex- 
perience had shown to be advautagcou8 iu such caaea; lie therefore 
concluded to make some efforts in their behalf, and in 1877 the mat- 
ter was brought to the notice of the Board of Education of Nev 
York. 

The Board referred the matt«r to the Committee on Teachers, and 
in explaining the matter to them it was shown that some children 
continued on at school, for years even, while scarcely any hearing re- 
mained, while there wore many others who heard very badly; that in 
disregarding this matter deaf children were placed at a serious disad- 
vantage, and that the time wasted iu futile attempts to instruct them 
was u hindrance to others. Instances of sjiecial injustice were cited 
where children, defect-ivc in hcjiring, had made great efforts both at 
school and at home to prepare themselves for promotion, only to be 
put back on examination, because the principal was not aware of the 
child's imperfection, and therefore had not given hie questions dis* 
tinctly enough to be heard. Other deaf children, from neglect to 
oUauly them, were seated too far away from the tcacherti desk to 
hear his voice, and in uuusequenoe of inability to reply correctly were 
frequently punished for inattention and dnlnees. The rndeness often 
practised toward these unfortunate pupils by unthinking or unsym- 
pathetic tcacherfi was discouraging, and some pupils iu conseqncnce 
had left school altogether. 

It was not recommended at this timi^ that the partially deaf shuuld 
he entirely separated from the hearing pupils, yet it was advised that 
pupils should be always examined with regard to their hearing, and 
that those found to be defective should be given every possible ad- 
vantage, both in respect to seating and to distinctness of voice in 
teaching, the very deaf should have some instruction apart from 
others, ainco they often could not understand words shouted into 
their ears. Tlie writer did not expect that the loug-eBtablished order 
of things could be rapidly changed, but it is believed that teachers 
have become more interested in the subject than before, and that iu- 
Btanoes of "inattention" and "stupidity" are less puzzling since 
their true character is recognized. Complaints are now less fre- 
quently made by pupils who come for treatment of neglect in this re- 
gard, and, indeed, teachers very often recommend that deaf childrea 
be brought to our clinics for relief. No special action, however, was 
taken at this time. 
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little better informed, only nineteen of the nnmber being aware of 
their aural defecti. In Ins own examinations, which were by no 
means searching and in which the teachers usually gave the t««t qiiee- 
tions with the intent of compelling the children to hear them, the 
writer detected seventy six caws, or about 13 per cont, of greatly 
dimiBiahed hearing in oi;^ or both ears. 

Four hundred and eighty-seven of the entire nnmber of pupils werv 
asked if they hwi eTerexi>erienoe<l eararhf*; one hundred and sereuty* 
three of them, or out 36 per cent, recollected having hud this symp* 
torn. Among the other children but few had any recoUeotion of ever 
having had [mins in the eartt. probably because past pains arc soon 
forgotteu. In all of these instancet^ where earache had been experi- 
enced it may be inferred that the aural affection that gave rise to 
them had also more or less permanently damage<l the sense of hear- 
ing ; but such defects would not be apparent unless more delicate tests 
were made. 

Believing that the time had arrived when more advantageous actiou 
might be taken in New York, the Hoard of Kducation was again in- 
dooed to take the matu-r into consideration in 1884, a communication 
OS the subject from the writer having been referred to the Committee 
on " Course of Studiw." The Committee met on November ISth^and 
on invitation the writer presented some typical cases of aural diso* 
bilities in children, and gave the results of his exjtericnoe coQCcrniog 
deafness in the schools. 

At the meeting of the Committee, December 17th, 1B84, the fol- 
lowing resolutions were Hdopie<l: 1. '* That it is inexpedient to ee- 
tablisb special schools or special chusee in existing schools for the in- 
struction of the imrtialty deaf." 2. " That the City Superintendent 
be instructed lu require elsfts teachors to investigate and observe 
respecting physically imperfect capscitiea of sight and hearing among 
the pupiU, and to nssign «mts and positions in class rooms to pupils 
0ft as to relieve, as far as miiy be, disability arising from such causes; 
and, further, that in examination of olaseesby the Assistant Superin- 
tendents, obdervation and report be made to the City Superintvudeot 
with reference to vompliaiico with this requirement." 

The following ii an ttttimatt of the exteni of attral disubilUiea in 
tht Vnitffi S/ft/M. Careful eirtimates have been made, indicating 
than no greater number than five per cent of the entire |K)pu1aiion 
have normal hearing, but this of courao docs not show the number of 
persona defective enough to exclude them from the benefits of the 
ordinary common-s(?h<Hd curriculum. The tenth census computos 
that there are about thirty-four thousand deaf-mntes in the tTnited 



436 



DEAFHK88 AIRHIO TGACBHn. 



nuU« I 



States, or one out of every one thousaad five hundred. One-balf of 
these are illiterate. 

Estimatti of the gxtenl of aural disatiHlies in the schools ^f AW 
York Cilif. In 1884. nearly fonr tliousand deaf-mutea resided id (he 
State of New York, and over ona tliouBand in this city. Of the lat- 
ter, five hundred and seventy-five were in asylnma. The namber of 
totally deaf persons of the school age in this city, bnt ontfiidc of wy 
hiojd, vas stated to be oue hundred and sixty-three; bnt the estimate 
IB much too low, einoe the enum^ratiou of the cenaus-takers waa 
unreliable in rrapect to this ulflas. Parents are ^low to acknovl 
their dpaf-ninte progeny, and often the cenHUs-takers make nu effi 
to get at the fact0. The writer has met with a coufniderable oamber 
of these children who were not enumerated, and he (loiibts not that 
there are no less than five hundred of them In thi« city, of the acbool 
age, unprovided with educational facilities. 

Before the census of 1880 was taken, the question of asoerUining 
the number of very deaf people was considered by the special agefll. 
Mr. Wines, but the scheme waa abandoned, ae it was thought that 
any returns of this kind would be wholly unreliable unleaa obtained 
by the aid of expert exan)iner8. It is, therefore, impossible to give 
a very close estimate of their number; but if one may form an opinion 
from experiences in practice, the numlier having more or less dis- 
qualifying aural defects may be put down at no less than ten per cent 
of the entire school ])o[julation of New York City. Thna out of 
about one hnndred and forty thousand pupils in attendance at the 
public schools in 1884, some fourteen thousand of them would be the 
better for classification in respect to seating and instruction at cloee 
range, or by moans of some aid to hearing. These fignres show that 
we hare to deal with a vast number of defectives, in respect to hear- 
ing, and although this avenue to illiteracy, and consequently to pau- 
perism, was uub of much Bignificance when the country was new, it 
surely demands uur attentiun now, when viigrancy and kindred evils 
are attracting so mnch attention from the vastnesa of their propor- 
tions. 




DEAFNESS AMONG T£A0HBB6. 

It is not unfair to state that teachers do not enjoy greater imisflP 
nity from impairments of the sense of hearing than others in the 
same social position; and, although a certain degree of deafoesB 
should not exclude a poraon otherwise competent from the pedagogi- 
cal profession, yet it must be confessed that good hearing is very 
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esseutiiil to one who has tio muiiy experiences to try bis temper, ftnd 
who aliould be able to avoid doing uii injustice to an}' pupil from K 
failnre to hear everything that itt »iid in his presence. Shonld an in- 
structor himeelf be defective in his hearing sensei and yet Ik unaware 
of the fact, it wonid be easy for him to nnjustly censure children for 
incompetency in the course of instruction or in examinationB for pro< 
motion simply because their reflponaes were not heard. The irriter 
has known iiistancos where toachers when sulTering from temporary 
deafni-Bii were almost eure to hear certain words iucorrectly, and were 
therefore obliged to ask pupils to reiwat their replies over and over 
again before they could aiwure iheniRclvcitof their (.-orretTtness. Such 
experiences are a warning to those having irremediable defects. 

Persons desirous of acquiring a pedagogical education at the public 
expense should bo subjected to an aural examination before they are 
accepted; and in the appointment of teachers in the public schools 
the ability to hear well should be a requisite. If the examinations 
were always oral, the applieaute being required to A«arthe questions, 
they would be more satisfactory tliau if otherwise conducted. The 
author has in mind an illtistratirc caac which is of interest in this 
connection: A young woman nineteen years old had t>een, it was sup- 
posed, thoroughly prepared for teaching, but she gnulually became 
so deaf that ^ben. after graduation, she appeared before a Brooklyn 
board of examiners for appointment as a teacher in the public schools, 
she utterly failed. The questions were given oat orally, and she wu 
unable to answer them beoauseof her inaliilityto hear them correctly. 
The board of examiners, however, was not aware of her aural defect. 
Had the same attention been given in the case of this person to the 
condition of the ears that was devoted to her mental improvement, 
her SDCcees would probably have been assured. 





CHAPTER XIX. 



The Effect of HiKli Atniosplieric Prewmre on the Ear ia Tunnels, OuMoni, 
etc. Tlie Rffect of .Submarine Dirlng on the Ear. Th« EffAOt of 
Sudden Rarefaction of Air externally to the t>ram. 

THE EFFECT OF HIGH ATMOSPHERIC PRESSUKK 
ON THE EAR IK TrXXRI^S, CAISSONS, ETC. 

The effect of subjecting the ears to high atmospheric pres8are dif- 
fers, when gradually accomplisheiJ. from the sudden concussion of ex- 
plosives, as by the blast of great gnns or boxing the ear. The injnrici 
under diacussioa mostly arise from going into Bubmariue ciuaAOU, 
though submnrino divers, as is mentioned elMvhere, often experietm 
unpleawint: aural symplomR from thig cause. The writer hnit hiu\ tre- 
queni opportunity for studying the effect of undue atmospheric 
pressure on the car since the construction of the Undson River Tunudl 
was eoiurneueed. some seven or eight years ogo^ a nntiiher of t)ie 
employes having come to his aural clinic at the New York Kxt 
and Ear Infirmary, on occonnt of the injury done to their eara. It is 
well known that the atmosphere in which we live has a pretty naiform 
pressure upon the body of about fifteen pounds to the sr|u»re inch- 
Now, any decided variation from such tension is liable to gire rise to 
discomfort, and this is just what takes place in submarine cniaBoos, 
where the pressure is sometimes four or five times gi'eater. Persons 
about to be subjected to the greatly increased atrial presfiure of a 
caisson are prepared for it gradually by means of a so-called lock, or 
air-tight chamber, which they enter and occupy until enouj^h com* 
pressed air is gradually forced in to enable them to pasa on into the 
working-chamber, where pressure is maintained as in the lock^ 
namely, twenty to forty pounds, or more, to the square inch. Tbt 
practical information obtained by the writer on this subject from one 
who had worked in the IlLidson River Tunnel for two yeara and eight 
months is of luteresi. The informant, an Irishman* had worked 
abont one-half nf the period above mentioned under a pressure of 
about twenty-six pounds to the square inch, but often under n 
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greater pregaure. At the Jersey Git^ termioiie, where he was em- 
ploycil, more pressure ww required in tunDelling than at the Now 
York end. The atmosphere waa always humid, and the workmen 
were obliged ro stand, while freely perspiring, in more or less water, 
which everywhere waa oozing in. He stAted that his ears were never 
affected, nor wore his son's, tliough the latter commenced to work 
in the caisaon four years ago, at tlie age of fifteen years, and remains 
there up to the present time. lie and his son are both of them healthy 
and sober. They have been well M'hile working in the tunnel,, 
neither of them ever having hatl the " bends," He relates that he 
could whistle nnder a pressure of twenty-four pounds — n difficult feat, 
it would seem, since possible to but few even nnder a pressure of 
twenty-two pounds. 

It may be premised here that were healthy and sober men, free 
from pre-existing aural trouble, only employed, there would be much 
lees suffering from ear, or, indeed, other disease among caisson- 
laborers. But, nnfortniiately, many rmproiier subjects are permitted 
to enter into this branch of labor, only soon to he discharged with im- 
paire<i health, and often irremediable ear disease. The importance 
of this subject, the writer believes, will justify the introduction here 
of several illustrative cases from among others which came under his 
observation : 

One individual, aged thirty, assorted that on several occasions, after 
descending the ^haft and going into the lock, ho had attempted to 
remain while the condensed air waa forced in, but each time the dis- 
tress in his cars had prevented him, until finally he forced himself 
to go to work in the caisson while still enduring much distress. The 
effect of the great pressure proved most disastrous, for he was after- 
ward laid up, for a long time, witli purulent iuflammatiou of both 
ears. 

Another person, whose case was similar to the foregoing, stated that 
the distress on submitting to the increased pressure in the lockwasso 
great that he was obliged to scream out from the pain in his eara^ 
demanding repeatedly to be liberated, but tlie man in charge jeered 
him and he was forced to go to work. In consequence of the injury 
occurring to the ears, he had been prevented from performing any 
labor for a long time. 

Cask I.— Lawrence C , aged 25, a bricklayer, came to the New 

York Eye and Ear Infirmary, March 4th, 1880. Patient began to 
work in the air chamber of tlie Hudson Kivor Tunnel three days ago. 
Works eight hours daily. From the start there was, on tirst coming 
oat of the compressed air, a sensation of *' cracking air," or rapid 
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coDcaBsionB like *' bubblesof air exploding " in the ears, bat moctljli 
the right one. While at worlc he is very deaf^ and hna tianitoi! tai 
Tertigo, eyniptoins which have boconie wort^e dailjr. KiaminMioa 
showed thu aiitt'iiur superior quadrant of the riglit druiii-huwi tc W 
lighly hyperfumic. The left exteroal auditory eunal wiw found t« 
)ontam a large plug of inepiseated wax, the tinpaccion of wbich frtnL 

_ the atmoHpheric prewure gavp rise to tlie vertigo hihI tinnitus. 

'teeth are bad, aud he is aubjeol to head eatarrh. 

Cask 2. — Patrick C , 31 ynars of age, came to the New Yiyrk 

Eye aud Ear lulirmary, April '-JStb, 1882, complaining of earache on 
the left side. Three weeks ago be had beguu to work in the cai«na 
of the Iludaon River Tunnef, and, on aoconnt of the exposure, 
contracted u ecvere head cold, followed ia about four dajrs by acn 
purolent infiauimatiou of the left oar. It began with aevere pain 
the ear, which lasted for three days, when adiacbarge set in, whi 
continues. There is intermittent pain in the right ear. The diviei 
of workmen to which he belonged labored for eight Jiours and th 
rciitcd for sixteen hours. Ue has frontal headache, aud pain iu swil-' 
lowing. 

Kxamiuuliou of eare : Left canul filled with pus. Tonderiiei<s ori 
left mastoid process, extending down to its apex. The right dru 
head is hypeneniic, and has a dusky look. 

Ilejiring : Loud voice only in the left ear; ordinary voice in 
right oar. 

The patient's throat gives evidence of long-standing inflammatioD, 
the mucous membrane being thickened aud vascular. Tiie tonitilsare 
enlarged and the teeth are very defective. 

Cask 3. — Richard F- — , 38 years of agu, came to the infirmi 
October 3iHh, ISH'i. Never had any anral disease before working 
the caisson of tht» Hudson River Tuuuel, when his ears begiiii to 
''blocked up" in parsing through the lock, and yesterday niorumi 
when arising from bed^ the left ear was painful aud felt *' blocked. 
The entire head soon ached, and pains exiending down the back, 
a short lirao pain and pressure were experienced iu the right ear. Oi 
reporting at the works their physician gave him cotton saturated wici 
some fiuid to use in his ears^ but the pains continued to get wurse. 
Patient worked for four hours, and then rested for nine hours, while, 
employed. 

Examination shows the left drum-head to be very hyperwniio, tbi 
posterior superior quadrant bulgin|;, more highly congealed iu and 
spot, which seems on the point of giving way. I'^lie right dmm-heaij 
is very hypenemic at upper border and down the malleus plexus. U*| 
has decided nasal catarrh, aud the mucous membrane of the throat is 
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very vascular and thickened, 
autophonous in the riglit ear. 



Hears loud voice only in either ear. Is 



Cash 4. — John B , aged 23, came to New York Eye and Ear 

Infirmary, January 29th, lt$B3. States that after working in lladsoo 
Eivcr Tunnel for six mouths his right ear began to trouble him and 
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be had to stop working ; it has been diBchargiiiK for three months. 
The left e&r began to discharge alao about a moutu ago — two monthft 
after leaving the tunuel-work. 

The disrharge in right ear l>e^aii with otalgia; the left ear hae not 
pained. The tinnituit t8 very distretiaitig, but iriternuttt. Oti begin- 
ning work the right ear got "blocketf" on going into the "lock," 
Bud felt ''dumb '' For a month afterward. In fact, both of his cars 
often got "blocked," but by blowing his nose, or holding it over 
flteam, the Mingation of being BUtppcd up in his earii pajtaed off. He 
worked in water much of the time, and wa« much exposed. Con- 
feases to syphilis and intemperance. Examination shows tiiat a perfora- 
tion exiet« in anterior ttnnerior quadrant of left ear. t'atial of right 
«ar narrowed Cu a lilit-lilcu passage, so that drum-liead canuot be 
aeeu; both canals contain purulent matter. Ue has very decided naaal 
catarrh. 

Casr 5. — Michael McC , agecl twenty-six, came to the infirmary, 

April 13th. 1887. Was never deaf before being employed on the Harlem 
River bridge. Ue entered the caisson under Harlem Hirer a month 
ago. and remained at work one "shift "of eight hours only. The 
pressure was considerable, bnt the exact amount was not known. He 
states that soon after going into the lock, with two other laborers, air 
began to be forced in. He begun to feel very uncomfortable; thoiieht 
his head would "blow off ;'* his eyes seenieit to "pop out," and his 
ears "cracked." The "boss" told him to hold the nose, close his 
mouth and not to breathe. He tried to follow the^e directions for a 
couple of minutes, and on taking his bund from the nose it bled. 
He then nhouted to bo let out. hut the men in the lock said he would 
soon get nseil to it, that the first time was the most severe. Bnt the 
distress continued, and while thus holding the nose and shouting out 
for relief some thirteen minutes, he was let into the caisson under the 
river, where he worked for eight hours, though very dizzy and weak 
in the back. On coming out of the uaissou lie was very deaf — felt as 
though he could not speak. He a|tcaks very loud, for fear others will 
not hear. Those symptoms remain, and he has "cracking* in ears 
on swallowing. Has had pains for two days about the outer canthns 
of right eye. 

Hearing: Loud voice only in right ear at twenty feet; left ear low 
voice, if plain. 

The driim-heails are dry, lustreless-looking, and greatly blackened 
with dust, the atmosphere of the cuiaflon being Full of gunpowder 
smoke. The short process, and the handles of the malleus on 
both sides look bleacned, and stand out in strong relief from the 
blackened membranes. The dermic layer of the right drum-head is 
blistered o£f in places, especially behind the short process. There are 
new hiebs on anterior segment, and posteriorly on the flaccid mem- 
brane. 

Patient liad long been a hard drinker, and for a week before work- 
ing in the caisson had ha<l a severe head cold. Ever since the injury 
he has been " spreeing," and the bead catarrh has not abated. The 
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teeth are pretty bftd> and he has been subject to nasal catarrh fork 
long time. 

The cause of aoral trouble among cais&ouisu im evident from * 
study of tbe foregoing cases, when the dbturbauoea produced b; 
high air-presiiure on the organ of hearing are considered. Thui, 
the nsual intra- tympanal air-Rupply having been cut off bjr closnrt 
of the guttural month of the Eustachian tube (as from head coldi 
due to exposure, or nasopharangeal catarrh, or» perhaps, from coo- 
densation of pharyngeal air), it it) found that the effect of great ae 
pre&suro upon the outer surface of the drum-head is to forc« it invs 
This causes undue tension of the transmitting mechanism^ or veil 
congestion ur inflammation of the drum. As the air of the drim 
decreanes hy absorption, or escapes into the Eustachian tube in ccu- 
sequencB of unusual outward pressure, retraction of the drum-head, 
of course, gtres raise to pain, deafness, tinnitus, vertigo, and ot 
distressing symptoms in the ears and head. Where there is a col 
tion of wax in the auditory canal it is extremely liable to beooi 
softened in such a humid atiuoGphere. especially if perspiration he 
free, and when loosened in this manner the plug becx>me8, as in one 
of the aliove cases, impacted against the drum-head, causing gTfat 
discomfort. Through carelessuess in charging the lock with ro 
densod air, and the neglect of its inmates during the procoas to niai 
tain tyrapaual air-rcuowul (by making frequent efforts to inflate t 
drum when the tjose is held closed, by blowiug air from the lungs u 
into the head while the mouth is t'losed), much aural trouble is likcl 
to be experienced by any one exposed, though having sonnd ears, fi 
during the toss of equilibrium the strain upon the parts g^ives rise 
more or less hypereemia. Rupture of the drum head is said to be 
possible under these circumstaDces, but such a result mnst be ex- 
ceptional unless condensation is very sudden. 

On going out from the lock into air of ordinary tension compreased 
air may remain confined in the drum, aud on its expansion the 
drumhead is liable to be forced outwardly. Such being the fact, it 
behooves ptiFHuus, in pushing out of a caiseon-lock where high preaaurv 
is maintained, to exercise care as on going in. Bnt where grea' 
tension — from forty to sixty pounds — is required, as in tnnne 
work, it seems probable that unpleasant effects on the ear can scareel/ 
be avoided, and the greater number who have pre-existing aur^ 
trouble will be liable soon to become more or less incapacitated. 
Men seeking employment in this work, ae in any, would often conceal 
their aural or other physical defects, as well as fail to report any di>- 
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ease incident to the expOBure of their unhealthful occnpatioii, and 
unless a competent medical examination be made of every man before 
being employed, and at frequent intervals afterward, great injustice 
may be done to tbe laborer himself. Deaf persons are, moreover, 
incompetent in any capacity where their own and others' safety may 
depend ou hearing what is said to them in emergencies. Defective 
persons, eueh ai^ have been reported above, are manifestly unfit to be 
employed in work under highly compressed air. 

THE EFFECT OF SUBMARINE DIVING ON THK EAR. 

In tropical and semi-tropical countries a large number of persons 
engage in submarine diving for a livelihood; pearls and s^ionges, for 
example, being obtaiued in this way. Travellers in those countries 
are familiar with the practice among the natives of frequently diving 
in sport, and it would be uf interest to know to what extent their ears 
are affected. 

The writer requested his friend. Rev. E. B. Cotton, of Qaincy, 
Mass., to make inquiries in respect to the effect of prolonged expoanre 
to deep-sea diving, during a sojourn in Italy some years ago; curiously 
enough Mr. C. found that many of the pearl divers experience much 
inconvenience in pursuing their occupation until the drum-heads are 
rnptnrod, and " water goes from ear to ear" — the meaning of which 
is, that the discomfort from tbe pressure of water on the drum-heads 
at a great depth is almost unendurable to certain persons, bnt that 
this ceases so soon as a free passiige is opened from the throat outward 
through the ear. In a number of iuBtauces, persons have informed 
the author that, when diving about fifteen fe«t below the surface of 
the water, they have experienced much discomfort in their ears. 
Oue can, therefore, easily understand how mucli dlstrese wouhl be 
occasioned to the diver in six or seven fathoms, or thirty-six to forty- 
two feet of water, owing to the tremendous pressure on his dnim- 
heads.* 

A diver, in relatiug his experience to the writer, said that on one 
occasion be dove six fathoms (tiiirty-six feet) in the river Indus, 



' Commander Henry C. Taylor, U. 8. Navy, has eeen men dive some aeven 
fathoms, att&T pearls, in the Red Sea, and remain under water about three 
minutee. Dr. Delavan Bloodgood, Medical Director U. 8. N., who has timed 
pearl divers in Picheltnque Bay, Qulf of California. Informs tbe writer that 
the UBual time of submergence, as obi>«rved by himself, waa a few McondR leas 
than two minutes in fire or six fathoms of water, two minutee being excep- 
tional, lie thinks that three miautes must require special ezertiou. 
2S 



434 SUDDKN R&RKFACnON OF ALB SXTEBITALLT TO THE DBUK. 

India. He felt unpleasant fnlneBS in the right ear for an hoar &fter- 
warde. A native doctor tried to relieve the symptoms by sucking the 
water out of the external auditory canal with an apparatus used for 
that purpose, bat he has heard very badly in that ear ever since. 

A considerable number of patients have, from time to time, pre- 
sented themselves at the Infirmary with the statement that the eu 
has been injured by diving or while submerged in diving-bells or 
diving-armor, bat the facts are generally so meagre that a differential 
diagnosis, as between this alleged causation and pre-existing anral 
disease, is difficult. 

The effect of going up rapidly by rail into the rarefied air of moan- 
tains is described by travellers as occasionally causinf; considerable 
discomfort. Such an experience could scarcely occur to persons with 
normal ears, but where intra-tympanal air-renewal was difficult, espe- 
cially in neuropathic or run-down individuals, it might contribate 
very much to their distress. 

THE EFFECT OF SUDDEN RAREFACTION OF AIR 
EXTERNALLY TO THE DRUM. 

This may occur in the manner shown by the following case: 

The patient, a male, 26 years of age, five days before coming had 
pressed the end of the little finger well into the left external auditor? 
canal (which wap large), and then withdrawn it suddenly. The act 
occasioned a report like the sound emitted in uncorking a bottle. 
There was immediate tinnitus, numbness about the ear, and auto- 
phonia, all of which combined to cause him great distress. The 
strain, as shown by the examination, was found to have given rise to 
inflimmatioti of the drum-head, which was also much relaxed below 
the umbo. 




IJURIOUS EFFECTS OF UNSKILFUL TREATMENT 
OF THE EAR, ESPECIALLY PROM EFFORTS TO 
REMOVE FOREIGN BODIES. 

The aathor'e condotn nation of tbe luoddloaomo treatment in rup- 
tnre of tho drnm-hcad from blowd, but feebly expresses bis disappro- 
bation of llie forcible methods soraetimta reeorted to, in the search 
for foreign bodies in the ear. There (ran be no more pitiable object 
than a child, terror fitrirken and cxhauiited with fear, Htruggling in a 
frensied way whilst the ear ie painfully lacerated in nnskilful 
attompU at the removal of a foreign l)ody. The chief harm in thefl« 
cases ie not always caueed by the foreign object, nor yet entirely by 
the injury, but by theahock; Bhock, followed by nerrous exhaustion, 
due to the infliction of needless pain, the enbjectivo phenomena 
of autophonia and tinnitns often experienced, and the behavior of 
sympathizing and excited persons abont them. The feverishness 
from the causes mentioned remind one of the condition of unfortu- 
nate children who have been mercileealy cauterized for the bite of 
alleged rabid animals. 

In order to fully comprehend the magnitude of prevailing igno- 
rance in respect to medical knowledge among a large number of the 
laity, we may go back a coujile of centuries in medical literature for an 
admirable description. And in no department was ignorance more 
manifest than in the treatment of aurai diseases. Thus, to the 
entrance of a harmless object in the ear was attributed a tmiu of 
evils which may fairly be traced to the treatment (sic) for it removal. 
Tbe case is an historic one, and nmy, with profit, be giren 
herein full; it is cited by Du Vernfy,' in speaking of the various 
symptoms depending on the presence of foreign bodies in the ear. 

He says, in alluding to convulsions and swooning, " For an 

' A Treatise of ihi^ Oritan of Hearing : Containing Tbe Structurp, The Uses, 
and The Diaeaiiefl of all the Parts of the Ear. Translated from tbe Ftenoh by 
John Marshall. London, 1787, p. 101 et acq. 



486 



ItiJVRIOUS KFFFXTTS OF C^SKItPCL IHKATSCBNT. 




Example of a great Pain in the Kar, accompanied with violent 
Symptorafi, I shall content myeelf with only giving you the fourth 
Obdervation of the first Century from Fabricixts Uildanu.t, because it 
includes all the principal Symptonis. A young Girl, twplre Years 
old, having by chance let a Glaxs-Ball enter into the Hole of her left 
Ear, which rould by no mean* be extrarAed, «■«* ntfizeei with arutr 
PainSt which werf communicaUd to the wme Siti^ of ihe Head:' 
These Pains, after a long space of Time, did prodnce a Nnmbuofis id 
the Arm and Hand, aftcrnrards in the Thigh and Log, and at last io 
all the left Side. This Numbneas was accompanied with very great 
Painti. which lucreas'd in the ^ight and in cold and wet Weather, 
with an Trrugnlarity in her Men*e», with Epileptic Fits, and with an 
Emaciation of her left Arm. Fabrtcius Hildnuus eight Years after 
extraoted theOlaw-Ball. and then all the Symptoms ceased, to which 
all the other Remedies which were ns'd for »o long a time could not 
give the least Ease." 

"Many Kemarks,'' says Da Vorney, "might be made upon this 
Observutiou ; but as 1 have explaiu'd the greatest part of iVb Symp- 
toms, I shall apply myself to aome which are particular in thia Case. 
The Pains and Convulsions aeiz'd on all her left Side to the end of 
her Foot. Ilildanus has explain'd this phenomenon by saying that 
the Portio Dura is distributed along the Arm, aud to the Thigh : 
But as this Distribution is imaginary, I shall endeavour to ^rr a 
Reason more suitable to the Parts. 1 therefore think thai the 
Irritations and irregular Motion of the Spirits lutd past into all the 
Xerves of the Mednfla on this side, by the Communication of the 
second Vertebral Pair: This is what wonid not have happen 'd if 
the Irritation had been communicated to the Brain ; for then there is 
Reason to imagine that this Girl would have sufferM Patna and Coo- 
TuIsioDs in all Partsi of her Body: From whence I suppose the left Side 
of the Medulla to bo only affected: it is easy to conceive how this la- 
disposition should pass into the Arm and into the Leg, since we 
know that all the vertebral Kerves uf the same Side comtnuuicate 
with one. another by transversa Ramifications, after they haTe pasBad 
out of the Foramina of the Vertebra." 

" All the Symptoms increas'd in the Night and in wet weather, 
because the Humidity of the Air puffing up the Glands and the 
Membranes of the Passage, made it more closely embraoo the Qlaoi- 
Ball, which increased the Irritations.*' 

•'After the Glass^Ball was extracted, the Irritations which it caus'd 
ceaa'd, and consequently the Pains and Convulsioos: The Spirits r»* 



' Italics the writer's. 
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covering their common Conrse, inaensibly dissipated all the extmne- 
OUB Bodies, which ciiuu'd the Arm to regain its Motion and pristine 
Vigour." Dn Vernoy, after the above explanation, says: "I now 
como to the Moans which are to be ue'd in the Cure of this Distemper'' 
— meaning in a general way the pain, vertigo, and subjective pheno- 
mena accompauyiug all " Disorders of the Hearing Organ. " The 
pain arising from " Cold** must be met with warmth ''ad thick Wool 
or hot Bi'ead, which may also be steep'd in Spirits of Wine; but," he 
aays. *' the Pain neldom yields to theae first Kemedies, and then we 
mnst be oblig*d to proceed to the general Remedies: Bleeding ia 
Qecessary to hinder a Collection of these Bodies, which the Gold has 
detain'd: and as for Pargiug, it is not to be order'd till the violence 
of the Pain is diminish'd. During their Use, Fomentations are very 
suoocaafuUy employ'd, or Injections composed of the Juices or of the 
Decoctions of Baum, Hyssop, C'alamint, Origany, Marjoram, ia 
which we may mix some Drops of Bullock's Gall, or rather some 
Drops of bitter Ahnomh, or Camomile, (JIovbk, Aniseeds, etc. 
Authors very much recommend the stopping the Ear with Cotton 
perfum'd with Musk; there is no Difficulty in explaining the Kffecta 
of those liomedies, they are ail endued with a very penetrating 
volatile iSalt. which warming these Farts, open the Pores, and the 
X)k\oXa nf the (ilanda, and cause the Substance to flow, which was 
before retain'd by the f.'old." 

** The Pain whioh proceeds from Heat," the author goes on to say, 
"is most commonly ciir'd hy general Remedies, especially by 
Bleeding, which is absolutely necessary to hinder a Fluxion and an 
Inflammation, which might happen to the Part. During the Use of 
these Remedies, we may with great auccess make use of Injections 
compos'd of Milk, that of a Woman is better than any other, when it 
is miz'd and beat up with the White of an Egg ; besides this, tboy 
make their Injections of some cooling and emollient Decoction, in 
which they drop some Oil of sweet Almonds ; the Yolk of an Egg is 
very much commended by Devigo,** Poultitjes, narcotics, '* the 
Water of Carduitg Bemdictua, or blessed Thistle, is us'd, in which, 
Woodlice, Earthworms, and Ants Eggs, etc.. are boilM: We may add, 
a few Drops of Oil of Box." 

The above represcuEs the accamulated lore of two hundred years 
ago. It seems absurd to us now, but the preparations, proprietary 
and otherwise, in use at the present day contain among them agents 
of as little value, and some even more harmful, as will be shown di- 
rectly. The location of the middle ear at the bottom of a narrow^ 
tortnous canal, nanally quite invisible without the skilful employment 
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of special apparatus, ahould iusure iU protection frum meddlaMnm 
and unBkilful treatment. But Ihe contrary of this is true, fitnce tb« 
affectjone to which it in subject arc> of a nuiure so painful that either 
lay or medical aid ia gunerally most urgently demanded; and this se- 
aistanre often rnmes from persons who«e knowledge is excelled ht 
their zeal and energy. As will be seen further on, there are bat fe« 
fluid8> bent^ or irritant, that have not been introdnoed into the au- 
known repions at the bottom of the "hole" Icading^ down to tlie 
middle ear. But many are not cuuteut with Ihts, for, on seeing^ that 
mcfiicamBntfl put into the ear are not followed by ralief (I), rasort ii 
had to either internal or external medication, or to both nt the aane 
time. 

Of the former it need only be said here that, whilst a prompt and 
efTective doBe of some quieting remedy itt often demanded, the long- 
continued and temporizing employment of these is often not only om. 
lesa, but positively harmful. But. in respect to the latter, almost at 
much harm may eusue aa from the introduction of taisceUaneoua irri- 
tants directly into the deeper parts of the oar. 

The antlior, in looking over his notes in reepect to this matter, 
finds a large collection of badly managed cases which, were space 
allowe<I, could be arrayed as a forinidable protest against interference. 
Among these are cases of indiscrimiuate hlUtfring about the car with 
some prejmratiuu of cuEitliarides; as upon the mastoid proce^, the 
aide uf the neck, or elsewhere Hbout the ear, for " buzzing " or other 
noises, chronic catarrh, at^ute and chronic purulent inflammation of 
the middle ear, various acute and chronic processes of the external 
auditory canal, otalgia, '* numbness," and *' deafness." In some in- 
atances. blisters were clapped on over the whole region of the ear; in 
others, the mastoid was blistered once a week, or oftener, for a longer 
or shorter period of time. The eraploymeot of croton oil, tartaj- eme- 
tic ointment, tiucturc of iodine, mustard, and the like, produces a 
similar effect to cantharicies. 

Leeching. — To the effects of abstracting blood from about the ear 
much praise has been given, btit the fancied relief is often attri- 
bntablo to that faith too often arr.orded to energetic efforts of any kind 
from which relief is anticipated. T^eeohes, like blisters, when vaguely 
employed about the cur, in the hope of doing good, are often posi- 
tively h«rmful. The presence of those offensive and sauguiuary 
worms terrifies children aud is, indeed, abhorrent to most uervons 
people; t}mt the fright tlicy cause may drive away pain, a$ the «ight 
of the cold steel forceps uf the dentist often abates a toothache, goea 
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without saying, Ifaoagh, anlike the latter, they do aot strike at the 
root of the trouble. 

The abuse of this prmctice wonid be Rmiieing were it not for its 
gravity; thus leeches are sometimes applied upon the cheek, or wher- 
ever their fancy takes them when turned loose. The niiterhas often 
seen a number of woo-begone children, sitting in a row at an out- 
door clinic, with leeches attached all about their ears, the worms 
wriggling and squirming, sucking blood from the terrified patients. 
On one occasion, a leech was put into the lumen of the external audi- 
tory canal, for the relief of the pains attending acute inflammation of 
the middle ear. The worm, after exploring the canal, attached itaelf 
to the drum-head and, becoming gorged with blood, finally filled the 
canal. Some difficulty was expcrioncod in arresting the bleodingfrom 
the bite, tho same being enough to cause some alarm. 

The author has seen cellulitis and absceea resulting from the bite 
of lecchfs: and bleeding from the wounds they make, often arrested 
with difficulty, is sometimes alarming. 

The remote abstraction of blood from the cheek, in front of the 
tragus, or even from the concha, will not permanently relieve con- 
gestion of the deeper porta; and, moreofor, it is not the stagnant blood 
that is withdrawn, but the more freely circulating tluid. In a certain 
numlier of cases, tho bite of the leech soems to give rise to irritation, 
and what wonder that it does when we consider that it« mouth, ac- 
cording Co Baird, is provided with three jaws, and " each of these is 
armed, on iw eilge, with two rows of very fine teeth, which penetrate 
the skin by a motion resembling that of a semi-circular saw." 

The writer, finding the use of Iveches unsatisfactory, has long 
ainoe ceased tu use them, though their employment is still sanctioned 
by well kiiowu authorities. 

Cupping about the ear, once much in vogue, like the employment 
of leeches, is jnstly falling into disuse, 

Wilde's incitiOH, a well-established surgical procedure, indicated in 
periostitis externa or abscess of the mastoid, is often needlessly done. 
Cases of this kind, where irritating touts were employed to keep the 
wound open long after the indications for its existence bad disap- 
peared, are not scarce. 

PouUicxitg and ttteftminff the mr is sametimes practised with a ml^ 
gnided energy that leads to deplorable results. Protracted steaming 
of the side of the head over a basin of hot water or otherwise, renders 
the patient very susceptible to subsot^uent exposure to draughts. 
Besides the large crops of boils and pimples which often break out 
on and about the auricle from this cause, increasing the discomfort 
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of tlie patient, tlio author has obeerred cases mnob agg^rarnted in this 
way, iu three of thvm facial paralysis rceulting (aee Chap. XV.. p, 
813). In two instances the ear had beon poulliced continuousk '' for 
earache: " in the one case, for ten days, in the other, five or six titut 
daily for a period of two weeka; in both of these caaea much harm 
had been done. 

Syringing the Ear. The evil arising from aimless ayringiug for 
acute and chronic inflammation, tinnitus, and "deafness,'^ is, upon 
the whole, perhaps, no less than from the causes already enumerateiL 
Cases have come under observation where this procedure has been kept 
up, at longer or shurter intervals, for weeks or months, and for otor- 
rbcea it is often the only treatment practised for a long time. 

The rude injection of water into the ears of ohildreii, espetially 
wlien auutely inflamed, is a cruel and repreheusible procedure, for 
which physicians as well as parents are responsible. 

The cure of purulent inflammation of the middle car is often 
greatly protracted by persistent syringing and douching of the parts; 
and such treatment is particularly absurd where the seat of trouble 
is beyond the rtiach of fluids injected into the atrium. 

The inlroduriion of irritants into ihf ear. It would scarcely be 
possible, even though desirable, to enumerate all of the irritating 
substances that have been put into the oar as medicaments; spirits of 
hartshorn, spirits of canijihor, chloroform, oil of turpentine, whiskey, 
brandy, croton oil and the like, are among the most outumnn em* 
ployed in this manner. 

Substances, comparatively harmless in themselves, are frequently 
introduced into the ear on account of their alleged virtues which, if 
not directly irritating, are usually uncleanly, and obstruct the canal. 
Among these are various oleaginous substances derived from ani- 
mals, tish, serpents, and the like. Black sheep's wool, the heart of 
a roasted onion, baked dough and honey, sweet oil and laudanum, 
and the like. Anything at hand may be thus put into the ear in 
emergencies, as the more or less irritating popular medicines of the 
day. Mies M., aged 34 years, came to the writer with the statement 
that she had heated vaseline " cream" in a spoon, and poured several 
drops into each ear to relieve the tinnitus due to a head cold. There 
was instant deafness, an increase of tinnitus and autophonia, also 
some pain. The appearance of the fundi was most puzzling, until 
the patient gave the above history, since the *^ cream" was spread 
out evenly over the drumheads, giving them a waxy look. The 
symptoms disappeared as »oon as the foreign sabstance was removed 
by syringing witli warm water. Another instance was that of a 
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^1 4 yeara of age, whose mother had introduced hot lard into 
the ear^. a castom prevailing lu tliat ueighborbood. 

" Catftrrh snuffs" are much employed by peraona having inter- 
corrent attacks of rhinitis; the local irritation of these has been 
known to oxctte anral trouble. 

The gali'anomutert/ applied to the naao-pharynx and other heroic 
■operations in the ua*Mil region, are too frequently followed by inflam- 
mation of the ear for the latter to be regarded as coincidentul. 

Tlie abusei! but briefly uUuded to above cannot be too severely con- 
demned. The writer hufl man patients who were unfnrtuuHte enough 
to hare been blistered, leeched, violently ttyringcd, and also treated at 
the same time with irritating ingtitlationa, until what in the begin- 
ning was a simple case had become speedily converted into one of 
grave character. 

It is by no means an UDCommon practice to recommend solutions 
-of cHrbo]i<;aci(], wusbiugtiudii, and the like, to be instilled or syringed 
into the ear without explicit directions being given, with the result 
of greatly hanning the ear. In one instance, a lady who had beeu 
directed to drop some sweet oil into the ear, picked up, in the dark, 
a concentrated sohition of carbolic acid, which the doctor was nsing 
on the 08 uteri, and turned some of it into the ear, cauterizing the 
concha and canal and side of the face severely. In another case a 
similar mistake occurred, a strong solution of the acid biding mistaken 
for a weaker one, when acute influmnmtion was set up in the middle 
ear, the patient subsequently dying from its effects. In still another 
case the patient poured a concentrate*! solution of carbolic acid into 
the oar, from the effects of which an otorrhcea still exists. 

Examples of brutal treatment are numerous enough, but the fol- 
lowing cases are all that space will nlloW: 

0A6S 1. — Mr. T., an Alubamian, ao years of age, was sent to the 
writer in August, 1880, on account of otorrhoia of nineteen years' 
standing. He stated that, when about ten years of ago, he was sub- 
ject to earache, for which the blood of a hug, obtained by pinching off 
itit head, was drtippt^d inlit thti earn. Some years later he was taken 
for treatment of an eczema of the auricles to a physician, who used 
the syringe with such force as to knock the patient down, and rup- 
ture the drum-head (see page *i'H). 

Case 3. — A man, 31 years of age, came to the New York Eye and 
Ear Infirmary with the following history. He took a Russian bath. 
a week ago for a head cold. After the cold plunge he felt that water 
bad entered the left ear, and pains were soon experienced. Later ou 
there was a serous discharj^e from the ear, and he noticed disagree- 
able noises and autophouia. These symptoms were abating on the 
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tbird day, but he Ibought it b«st to obtain medical aid. The physi- 
cian consulted informed him that "the water was still in the ear," 
and proceeded to treat him by the application of electricity— the 

Entieut beiug directed to bold one electrode whibt the other was re- 
lined in the loft hand by the doctor. The latter then closed th» 
circuit l>y prefsing ft finger of his right hand into the patienfeetr. 
This treatment was alternated by a novel method conai^ting of boxiiif 
the patient on the t>ar while ho ^ept his mouth open ; but it ioon be- 
came unbearable. An ear apoon wae then pushed doim into the ear 
and the doepei- partH were scraped for wax, causing intenae paio. 
When the patient could endure uo further '' treatment " ho was pro- 
Tided with an "aurilave" and instructed to ''scrape the oar t hoi- 
oughly." The cAsCj of course, Buffered a severe exaoeroMtion from thii 
treainieut. 

The following is a cast} of wounding the drum of the ear to uroitl 
conscription: 

Case 3, — A Pole, 33 yeare of ago. was conscripted for eenrioe in 
the Russiau army two years ago. Ha^ recently come to the United 
States. Ue saya that in order to secure exemption from aerrioe h« 
determined to establiah a claim to disability. To aoconiplish this h« 
employed a physician in Im native town to mutilate the left ear 
BO as to cause a discharge and make him deaf. This waa acoom* 
plifibed by the use of u strong acid which wae introduo<Ml into the 
ear on cotton-wool, with directions to remove it in a little while. 
The acid was allowed to remain in the ear for a day, however, aud a 
discharge was estabUshetl. The board of army snrgeous who exam- 
ined him two weeks afterwards refused to exempt him from aemoe, 
bolicviug the car would get well. Uuder these circnmatancea tha 
doctor who injured the ear did not collect tbe fee of about eight dol- 
lars which had been agreed upon. 

Examination shows that purulent inflammation of the middle ear 
still exists, aud that the drum-head, which is much thicktiued, has a 
large perforation in the posterior inferior quadrant. 

Iiitnginary foreign bodUs in tk« mr-. The preecuco of objects 
in thti ear \i often suspected, and much harm is done in attempts 
at removal, where an examination shows that none were present, 
as in the following ; 

Ca.sb 4. — Male, two yejirs of age. The mother observing that the 
cbild while playing had placed a number of tacks which it had 
abstracted from a toy tool chest, in the concha of the left ear. held 
the ear downwards until they fell out. Belie%'ing, however, that she 
detected the presence of some remaining in the canal, the cbild was 
taken to a neighboring drug store where a clerk made further at- 
tempts at removal. A doctor, happening to come in, undertook to 
get the tacks ont with a metal eiir-sixmn, wrapping the terrifiwl child 
m a sheet to control Its struggles. The ear bled freely during tlie 
manipulations made, and the mother could '* hear tbe spoon gr»M 
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againet something." Not bein^ alile to remove tlie objectB, the doc- 
tor 6ent the patient to the New York Ear Difipensarr, where the vriter 
saw him. on Febriiarv 24th, 18?3. After the child had been placed 
under etlier, the eai- was examined, when it wan found that no tacks 
were present, but tliat llie drum-head and walla uf the canal liad 
been lacerated grently nnd were scarcely distincuishablo. The acute 
purulent inflamnkfltion which followed ran tne ueual course, but 
whether any deafnt-tm reunited from this rude treatment was not aa- 
certained. 

Cass 6. — Death following atiempts to remove a/or«icn body. 

A girl, 16 years of age, employed by the tJ. S. Cartndge Company, 
Lowell, Mass., in October, 188G, was. while asleep, struck upon one 
of her ears hy some object thrown by a comrade to wake her up. She 
claimed that the missile hud been a cartridge, and that the ball went 
ioto the ear. "A day afterwards," saye Dr. J. C. Irish, who reported 
the case l<t the writer, "two physicians made strenuous ofTorts to 
extract the ball that was supposed to be in her ear, and failed. In 
two or three days after this interferenco with the ear, Mary died of 
mpningitis. 1 made the ])08t-mortem examiuation. The membrana 
tympani had Inen destroved. There was no ball in the ear or brain, 
and never Iiad been, death was due to meningitiH. . . .*' Other 
accounts stoto that "she sufTured intensely, became wildly deliriuns, 
and died ... in great agony." 

The fright in a case of this kind sometimes is quite as injurious aa 
aa unskilful manipulations; though the former is likely to be due to 
the latter. 

Persons often fancy that pins, and the like employed in scratching 
the ear, have been left in the external auditory Cfinal. The writer 
has observed several instances where considerable alarm has arisen 
from this cause, patients stoutly insisting that the object remained in 
the ear after being assured there was none present. 

CauteriziHg the tmricle for pains experienoed in other part* of the 
body is & custom sanctioned by tbe old masters. It has also been 
practised in modern times; thus Dr. ti. Finco,' of Padua, speaks 
rapturously of the results of this treatment in forty-eight cases of his 
own, thirty being cured in a few days by a simple application, 
ten somewhat relieved, and eight unsuccessful. The treatment 
was not, however, confined tn cauterization. This old opera- 
tion has also been revived by C Lange,* who reports seven cases. 
He employed Vienna paste in cauterizing, and claims to have bene- 
fitted ca«es of sciatica of peripheral orif^in. 

Piercing the lobule for weak eyes, etc., is a popular custom, espe- 

' Oaz. Me<l. Ital. Lomh., Nos. 38-41, 1861. 

* UUk) in Schmidt'ii JahrbQcber, No. 2, p. 1S8. 1681. 
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cially on the continent of Europe, but not practised in this coantiy 
unless among females, who nearlj all submit to the operation for the 
purpose of wearing rings in their ears. 

The benefits arising from either cauterizing or piercing the ear are 
but small indeed, and deserve but little less attention than was given 
an Italian, in Boston, who was arrested a few years ago for applying a 
hot iron to the ears of children for the cure of toothache. 

The application of blisters to the mastoid for the relief of objective 
symptoms has been known to cause irritation of the middle ear, and 
the reflex irritation then set up in deeper parts is comparable to the 
distnrbance created by dental irritation. 

The energetic use of syringe, air douche, and irritants with the 
view of eradicating aural disease per abusum, is a serious and unpar- 
donable abuse, and is, moreover, of such frequent occurrence that the 
considerable space given the subject seems advisable. 

Introduction of foreign substances into the ear with malicious or 
murderous intent. Cases where molten metals, such as lead, iron, 
etc., acids, and other substances, have been poured into the ears of 
persons by others with malicious intent, are rare; they are, however, 
occasionally met with. The injury in many such cases is not only 
sufficient to completely destroy the transmitting mechanism of the 
ear, but may result in the death of the injured person. 

The following case was reported by Alley:' 

Patient, a male, was awakened, after a fit of intoxication, by an 
unpleasiint feeling about the head and right ear. Examination 
showed that a quantity of melted lead had been poured into the ear 
while he was in a state of insensibility. The metal was very 
firmly imbedded; it could not be removed. Pain was not severe. 
There was facial palsy on the same side and deafness. A profuse 

f)urulent discharge developed. Patient returned to work two weeks 
ater, with the lead still in his ear. When seen some eighteen months 
afterwards, the condition of the patient, both objectively and subjec- 
tivelvj was the same. 

' American Journal of the Medical Sciences, Vol. xxiti., 1852, p. 876. 



CHAPTER XXL 

CLAIMS OF SOLDIERS, SAILORS, AND MARINES FOR 

PENSIONS ON ACCOUNT OF DISABILITY 

FROM DEAFNESS, 

From the considerable number of cases of ear disease coming to the 
notice of the author since the late war between the States, in persons 
having seen active service in the army and navy, he has been led to 
believe that the total number deserving pensions for this disability 
must be quite large. In reporting a bill to the Forty-ninth Congress, 
1886, to increase the rate of pension for deafness, the Senate Com- 
mittee on Pensions found that in 1883 the number of totally deaf on the 
rolls was one hundred and seventy-seven, and the number of partially 
deaf was one thousand three hundred and ninety-seven, a very small 
ratio of the large number of pensioners. 

Under the present law, 113 per mouth (a full pension) is the whole 
amount allowed for total or severe deafness of both ears, with a pro- 
portionate amount for partial loss of hearing in one or both ears. 

The accompanying tabular statement was presented to Congress 
by the committee. 

This number, however, has been very considerably increased since 
the report was made. According to a communication from Com- 
missioner John C. Black to Capt. Wallace Foster^ of Indianapolis, 
to whom the writer is also indebted for the report of the committee, 
there were, on March Ist, 1886, 1,230 persons drawing pensions for 
total deafness, and 4,159 persons drawing pensions for partial deaf- 
ness, a total of &,38)f. 
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Capt. Foster also furnished the following Bammary showing the 
alleged causes of deafness in seventy soldiers with whom he corre- 
sponded on the subject, as follows: 



DI8ABIUTT. 



28 partially deaf in both ears. 
31 totally deaf in one ear and partially 
in the other. 



Id totally deaf in both 
a partially deaf in one ear. 



CA.U8BS. 



d exposure and conoasaion, 
1 measles and typhoid fever. 

1 scurry, exposure, and sunatroke. 
S ooncxiasion and injury. 

2 exposure and typhoid fever. 
S gunshot wound. 

1 typhoid fever and ooncuaaion. 
15 concuBSioD from artillery. 

1 exposure and too much quinine. 
15 exposure and catarrh. 

3 exposure and mumps. 



1 exposure after being ^rounded. 

1 exposure and chronic inflammatioD 

of middle ear. 
11 exposure, etc. 
3 typhoid fever and catarrh. 

2 explosion of shell. 

3 accident. 

1 sunstroke. 
1 measles. 
3 chills and 
quinine. 



fever and too moeh. 



PENSIONS. 



41 receive no pension. 



$1 per month. 

$3 " 

$4 " " 

18 " 



S receive $9 per month. 

1 " $10" " 
7 " $18" 

2 " $17" 

4 " a pension — amount 
stated 



not 



BRANCn OF SERVICE. 



63 infantry. 8 navy. 

6 cavalry. 6 unknown. 

8 artillery. 

They represent the following States: Ohio, Indiana, Pennsylvania, Iowa, 
New York, Virginia, Missouri, Illinois, Connecticut, Michigan, Wisconsin, 
Maryland, Minnesota, New Hampshire, Maine, Colorado, Dakota, Vermont, 
Oregon, Kentucky, Massachusetts, Kansas, and Nebraska. 



The degree of disability caused by total or almost total deafness can 
roughly be estimated by a comparison with that already agreed upon 
for injuries, as, for example, the amputation of limbs. It could scarcely 
be claimed by any one that total deafness was always as great a loss 
as total blindness. Either defect, however, greatly incapacit-ates a 
man for earning his living by ordinary labor; and in this respect he 
should not be considered the equal of blind or deaf persons who have 



CLAIM!) KOK PENSIONS. 
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betin taught in youth (usually at public expense) eomc occnpation 
specially suited to their needs. 

The total or almost total loss of hearing certainly disqualifies a man 
as much as the loss of a leg above tho knee joiut. Doubtlessly it 
is often Vren a greater losa. 

Total ik-afnesfr in both cars is much more than twice as disqualify- 
ing as total deafness in one ear atone. This is a point of very great 
import to tho pension applicant. On the otlier hand, total loss of 
hearing in one ear with partial loss of hearing in tho otlier ear ia 
a serious matter, the gcavity of which is to he measured by the degree 
of defectiveness in the better ear. Such deafness being often pro- 
gressive, the ratio of defectiveness advances with the increasing deaf- 
ness. 

The disability increases very quickly under these circumstances; 
thus so soon as a person cannot distinguish ordinary voice at Ave 
feet, he is greatly incapacitated. 

The chief difficulty in adjudicating a case of deafness lies, not so 
much in estimating the amount of pension allowance, as in ascer- 
taining the cause and degree of diaubility iu each individual case. 

Where the hearing organ has eufferud impairment either by injury 
of the drum from concussion of explosives dontroying the dnim-head 
or from shot-wouuds, the surgeon will generally be able to arrive at 
a decislou without ditticulty. Shot-wounds' (see page lly'i) involving 
the ear arc not obscure in their nature, and M-ill be easily recognized. 
Injury from concussion of great guns and small arms {^ee im^es lii4 
to 2lt>) is more diSlcuU uf recognition, especially after the lajise of 
many years, and claims should be fortified by evidence of exposure 
to injury as well as by special »xaminatiou at the time of applica- 
tion. The writer hag found these cases to bo quite difficult. The 
existence of deafness from aural disease due to exposure should be 
no more difficult of recognition in the hands of the expert than 
disability from diarrhcca, rheumatism, bronchitis, and the like. 

Injury of the inner ear, if long time has elapsed, is difficult of re- 
cognition, and a decision must deitend very much upon evidence as 
to the apphcant's exposure. It will be fouml, of course, that in a 
certain number claiming pensions on account of deafness, tho dis- 
ability is due to influences not specially incident to military service; 
but that progressive sclerosis of the mucous membrane of the middle 
ear causing deafness in these cases, is of similar origiu to that occur- 
ring among persons in all social stations aud in every climate. Such 
deafness is common aud should be recognized by pension-oxaminerfi, 
Where aural trouble arises during catarrhal or other fevers, while iu 
29 



450 CLAIMS FOR PENSlOKtl. 

the service, from exposure to hardships or from iufectious dlseagcs, u 
measles, mumps, and^the like, it would seem that a pension should be 
granted for the resulting disability. But where simple progressive 
sclerosis (results of chronic catarrh?) is the cause of deafness, it will 
often be difficult, if not impossible, to say whether it began before the 
soldier's enlistment or not; and in the case of applicants coming up 
for examination many years after the expiration of the term of ser- 
vice, the relative influence of military life and of subsequent occuita- 
tion cannot be easily differentiated. . 

On the other hand, many soldiers came home from the field with 
partial loss of hearing, and managed to get on very well until their 
defect increased from some cause; it may have been that one ear only 
was at first affected; in this way their disability was greatly increased. 
There is undoubtedly a large class of men, disabled in this manner, 
worthy of pension. 

Soldiers of the War of the Kebellion were not generally given to 
anticipating aid of this kind during the progress of the war, when 
most of them were young and strong; but now, after the lapse of 
twenty-five years, existence in the decline of life requires a more 
severe struggle, and defects are felt which were never before taken 
into account; indeed, many have been disinclined to apply for Gov- 
ernment aid, though fairly entitled to pensions, so long as they could 
earn a livelihood. 



IN^SX. 



LtiBcrSB. Blveolar. from teeth, 94 

corebnil, nccurriii),; in otitb 

media, 270 
dissectiiiK t>-rii|>aiin-mu!ttoid, 269 
from bite of Iw-chea, 439 
mafltotd. treatment of. 370 
of Uigltuiore's antrum, 85 
poflt-auricular, 138 
tvmpaiio-mostold, treatment of, 
27H 
AcouMic phenomena in subjects with 
nnthie range of motion in 
the temporo- maxillary arti- 
culatinn, 18 
more observable at night, S49 
value of auricle, a 
Adenoid growihi^ of pharynx, 80 
ACiration of tympanum, relations of, 

with nasopharynx, 4^ 
Affections, nurn). due to sympathetic 
irritation from tint suid second 
dentition, 93 
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the ear of rapid ascension into, 
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renewal, intra-tympaoic. 48 
«ndden rai'efaction of, externally 

to the drum. AM 
tract, upper, iKiundaries of, 71 
catarrh of, 71 
diafrram of, 72 
Alcohol, strong, in the treatment of 



polypi. 311 
Uden. Dr. C. 



ATden. Dr. C. H., U. S. A., case of 
deafness from concuBeEon of can- 
non, reported bv. 210 

Amphibia, natural adaptation of ears, 
101 

Amalgam fillingB, 95 

Aiiatomy of auricle, <}-6 
of child's enr, 281 
of middle ear, remarks on, 33, 337- 
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Anderson, Dr. F., U. 9. A., case of 
deafness from UatUoK gaa, reported 
by, 216 

AdduIos tympanicus. 2iJl 

Anomalies, congenital, of auditory 



apparatus, canning deafoess. 
4U1 
AnomalifM of audition, il24-85T 
nhvsiologicul theory of, 344 
Antinelix, the, 6 
Aiititmgds, the, 5 
AntltrHKicus muscle, 8 
Aritruni. mastoid, nnalomy of, 239 
of nielimore, sffections of, from 
tcelli. 94 
Aponeurosis, deep cranial, 18 
ArrecuiH auris muscle, movement of, 

81,81 
Arrow wound.'t of the ear. lift 
Articulation, defective, among chil- 
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incudo-stapedial, 89 
exposure of, 880 
temporo-maxiltary, jar of, from 
firing of great guns, 313 
Artificial teeth, 96 
Artillerists, position of, during firing, 

313 
Astlimatic habit in relation to head 

catarrh, 81 
Atmoepherio pressure in tunnels, 

caissons, etc., 438-488 
Atrinm, anatomy of, 228 
mflammation of, 264 
Attic, tvnijtanio, anatomy of , 328 

'inflttmniMtianof.2«5, 271,278 
AttoUens aurtculee muttcle, IS 
Attraliens auricule muscle. 14 
Audiometer of Prof . Graham Dell, 411 
Audition, aiiomalitw of, 834-357 
Auditory canal, 8 

injury of, from gunshot 

wounds, 171 
relation of. to temporo-max- 

illary articulation, 18 
size and curvature of, in 
otitis media catarrhalis 
chron.,331 
nerve, hyperesthesia of, SSB 

remarks on the function of, 
834 
plate, 337 

margin of. missing in chroa. 
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Aund disabilities in New York 
Hohools, estimate of, 43tt 
iu the United Btatea, estimate 
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ing, table of cas«ti, 103 
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insanity, etc., 848-857 
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Auricle. 8 

attarhment of, to tamporal bone, 

13 
canterJKAtion of, 448 
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comparative physiology of, 26 
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injury of. in EunshotwouDds, 

ni 

nutritive changes in. 110 
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of the dog. ^ 
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traction on, injuring drum-head, 
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causes of, 339 
diagnasiti of, 840 
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oetiolof, 31 
effects of, on singers, acton, mu- 
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from polypi. 308 
in school-tihiMren. 431 
occurrence of, 831 
proKHOsis of, 340 
symptomrt of, 889 
treatment of, 841 
Autophonous voice in children, 396 

Balls, windage of. UMi 
Bathine, fr<^I) water, 104 

in the sea, injury to the ear from, 

100 
in the surf, 103 
Baths, Ruiisian, Turkish, etc.. causing 
otitis media suppurativa acuta, 
SilS 
Russian. 104 
Turkish. 104 
Beck, case of gunshot wound of tem- 
poral bone, reported by, 164 
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ex|>«rim(*nts with telephone dls- 
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nicBlion from, on pt-nsiunen, 445 
Blistering sbotit tlip oar. 24t, 43^ 
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225 
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257 
excision of drum-bead and ossi- 
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of upper air tract, 71 
table of oases, 84 
pre-natal in deaf-mutes, 63 
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luterizatioD of auricle, 448 
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Concha, the, 

CoDOusaion from the blast of great 
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diagram of, 40 
tTonKription, Injury to ear for tba 
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injustice to, from neglect of 

proper olaaniflcation, 407 
treatment, manaffement, and 
eiltication of, 4\)ii-4[^ 
Death from otitis media puruleota 

chronica, case of, 2M 
Deoiduotu teeth, 89 
Dental nerve fl laments, irritation of, 
causing aural dtaeaae, 05 
fllluig^, &5 
irritation, sympathetic relatiuns 
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of, Id otitis media catarrh, 
chron., 256 
Dental plates, 05 

celluloid, 97 
gold, 96 
platinum, 96 
silver. 96 
table of cases, 98 
vulcanite, 96 
Dentition, first, 89 
second, 91 

dead teeth, etc., ascauses of head 
catarrh. 84 
Diphtheria, 6G 

Disability from total or partial deaf- 
ness, 449 
Discharge, intermittent, in chronic 

purulent otitis media, 294 
Diving, submarine, effect of, on ear, 

433, 484 
Dog, auricle of, 26 
Drainage, impeded, from attic, treat- 
ment of, 377 
obstructed, in chronic purulent 
otitis media, 291 
Drugs causing increase of aural symp- 
toms, 241 
Drum, anatomy of, 35, 927-232 
muscles of, 37 
violent inflation of, injuring the 

drum-head, 324-236 
woundB and injuries of, 178-226 
Drum-head, anatomy of, 30, 231 

and osaioUs, excision of, 358-393 
injuries of, from the l>l;iBt of pro- 
jectiles or gre.'it Runs, 104-214 
injurit'H of, from blows on the 

car with missiles, 187-190 
injurieij of, from concusBion of 

bliist of small arms. 214 
injuries of, from falls on the ear, 

190-194 
injuries of, from impact of sound 
from steam whiHtles, loud voice, 
metal hammering, 216-219 
injuries to, from impact of sounds 

and concussive force, 194-219 
injury of, from long-continued 
musketry fire, rapid-firing ma- 
chine guns, 215 
injury of, from violent inflation 

of (irum. 224-226 
injury of, from violent syringing, 

221' 
injury to, from violent traction 

on auricle, 223-224 
Kessel's method for preventing 

regeneration of, 360 
maintenance of opening in. after 

excision, 361, 365, 384. 393 
perforation of, with sulphuric 
acid, 385 



Drum-head, retracted remnants of. 
287 
reproduction of. after excirioo. 

858, S59. 360, 364 
ruptiire of, from blowa, 179 
rupture of, from concusHion of 

great guns, etc., 198-214 
rupture of, from locomotiye 

whistle, 317 
rupture of, from syringing, 441 
tension of, 30. 49 
wounds and injuries of, 176-236 
wounds of, contused and pes'*- 
trating, 219-231 
Dry treatment iu acute purulent otitic 

media, 275 
Dudon, case of gunshot wound of ear, 

164 
Dumbness of deaf children, 414 
Du Verney, case of foreign body in 

ear. 435 
Dysacousma, 344-347 

Earache among school children, 425 
in childhood, from dentition. 92 
Ear disease, symptoms of, amongcbil- 
dren, 398 
external, wounds and injuries of. 

111-175 
injury of, from thrusting in of 
objects by lunatics, 123 
Ears, deformities of, in antique sculp- 
ture, 113 
disfigurement of, from use of 

cestus, 113 
entrance of water into, by use of 
nasal douche, etc.. 105 
Ear waKging. 33 

Education, action of U. S. Bureau of. 
in 1SS],424 
action of New York Board of, 

423, 425 
resolutions of Committee of N. Y. 

Board of, in 188-1. 425 
of deaf pupils in day schools, ei- 

I>ense uf, 419 
separate, of deaf pupils, 412 
Enunciation, faulty, from incorrect 

hearing, 408 
EpicraniuB muscle, 13 
Equilibrium of tension from tractile 

force, 53 
Erben. Capt. H., U. S. N., personal 
experiences of remarkably acute 
hearing for low tones, 342, 343 
Eustachian tube. 43, 47 
Examination of pupils in public 
schools to test their hearing, 
410 
of school children in New York 
City by the author, 424 
Exanthemata, the, 64 
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Excision of drum-head and ossicles, 
85&-393 

author's method of operating 
in chronic pur. otitis me- 
dia, 870-373 

after-treatment in cases of 
chronic pur. otitis media, 
884-385 

improved hearing in cases of 
chron. catarrh, otitis me- 
dia, 387 

in chronic catarrh, otitis me- 
dia, 3S5-393 

in chronic catarrh, otitis me- 
dia, author's cases of, 889- 
892 

in chronic catarrh, otitis me- 
dia, author's method of 
operating, 388, 389 

in otitis media purulenta 
chronica, tables of author's 
cases. 874-381 

indications for, in cases of 
chron. catarrh, otitis me- 
dia, 387 

indications for, in chronic 
pur. otitis media, 368, 383 

inotruments used by the au- 
thor in, 369, 370. 371 

restricted diet in, 369 

results of author's operations, 
383, 884, 392 

usefulness of, among deaf- 
mute class, 385 
Exfoliation of sequestra, 291 
Exterior ear muRclea, 30 

contractionsof, causing dizzi- 
ness, 33 

in the lower animals, volun- 
tary action of, 23 

motion of, 21 

opposition of, to interior 
muscles, 40 

Facial nerve, injury of, by necrosis 
of temporal bone. 292 
paralysis due to affections of the 
ear, 313-323 
bilateral, from STphilis, case 

of, 317 
occurring in gunshot wounds 
of the ear. 160, 170, 171 
False>eariiig, 331-384 

effects of, on singers, actors, 
musicians, etc., 334-341 
Fascia of the ear, 20 

superficial temporal, 13 
Fischer, G., report of gunshot wounds 
occurring in Franco-Prussian 
"War, 187(1-1871, 168 
H., cases of gunshot wounds of 
ear, reported by, 163-165 



Foreign bodies, imaginary, in ear, 442 
injury to ear from efforts at 

removal, 436-444 
introduced into ear with ma- 
licious intent, 444 
body in ear, case of death from 
attempts at removal, 448 
in ear, case of Fabricius Hil- 
danus, 436 
Foster. Capt. Wallace, list of deaf 

soldiers furnished by, 448 
Franklin, Qeneral, on absence of 
sound in Battle of Gaines's Mill, 
213 
Fresh-water bathing, 104 
Frogs, exposed drum-head of, 101 
FuQKosities of the auditory canal, 
treatment of, 311 

Gaines's Mill, battle of, absence of 

sound at, 212 
Gallioacea, ear of, 28 
Galvano-cautery, injury from use of, 

441 
Gillette, remarks on gunshot wounds 

of the petrosa, 165 
Granulation tissue, removal of, 801 
Green, J. O , case of revolver shot 

in the ear, 167 
Gumma of pharynx, 85 

of soft palate, with adhesion to 
posterior wall of pharynx, 85 
Gunshot wounds of the ear, 152-171 
causing facial paralvsJs, 160, 

170, 171 
of the mastoid process, 161 
Guyon, case of facial paralysis from 
revolver shot in the ear, 165 

Heematoma auris, 112 

Hair of head, clipping and wetting of, 

causing ear disease, 106 
Hairs of auricle, 6 

of external auditory canal, 11 
Head-catarrh, secretion in, 82 
Hearing, better, for middle register 
of piano, 348, 344 
defective, education of school 

children with, 397-422 
defective, from relaxation of in- 
tegument of auditory canal, 39 
impairment of, in othEematoma, 

183 
marked improvement of, in cases 
of excision of drum-head and 
ossicles, 884 
normal, 407 

of pupils, method for testing, 411 
of the dog improved by constant 

motion of the h^l, 27 
painful, case of, 841 
painful, see Dysacousma 



49A 



IXDRX. 



Hearinff re'xitiining after iojurjr to 
the (Irtini. 408 
wnse of, 54 

UiroiiK'> \Mv1f of hea<l, 54 
neUom mnjur and minor muscWs, 6 
Helix, llic 5 
UeliuhoIlE on the hukIus of>erati<li of 

tlie Iransmitting nkt^chaniRiii, 48 
Ueiiiurrlince. occurrence uf. from 

polypi. SOS 
Bettnen. J„ cdsee o( guashot wounds 

of the ear, Ifil 
Henry, Prof., on rvflectionB of sound. 

311 
Heredity. 61 
Hy([lfnPi penioral, 6fi 

BctuKil, "lefeclive. 8Q9-40I 
nyperfffttliesia aroiiAtirn, see Djria- 
rouema 

Tlluminalion. eleclrir. necewily for, 
in excifiion of drum-heud aod ovi* 

cifs. sen 

Imboden. General. Injury of left ear 

from concuBaicjii of cannon, 20d 
Impact of ocean waveii. riolence or, 

103 
Incised woundii of drumOiead, 210 
InciBurffiSaMtorini. 10 
Incus, amputation of lung procen of, 

386 
Infanta, nubjectlve symptoms of acute 

otitis media pur. in. 'ittS 
Infectiiitis diseases, ucnte, G4-70 
Inflanimation, catarrhal, Ti 

purulent, of niiddli- ear, course 
of, in children. 'J03 
Inflation of drum, injuring drum* 

head. 3l>4-236 
Injuries of driiin of ear, 17ft-226 
of drum-head. l76-a2tJ 
of external ear, I11-I7S 
Injury to tlie ear from bathing in the 
sea, 100 
to the ear from efforts to remove 

foreiKn l>iKiies, ■135-444 
to the par from unskilful treat- 
ment, 4.1>*j-444 
loruino pemons, efforta of, to exclude 

no{«e« from ears, 348 
lusauitv, relationti of aural phenom- 
ena to, 84S-357 
Interior and exterior muscles of Che 

drum, combined ai-tion of, 48 
Intertrafticua mu»cle, 10 
Inlra-tyni|>Hiiie air-renewal from a 
pailioluttical tH>int of view, 50 
musrles, 89 
Introduction of inedicamenta into ear. 

harmful result* from, 488 
Irritants, introduction ul, into ear, 440 
oral, 89 



Jamfit, K. M., caae of revolnr 

tn the ear. 167 
Jaw, lower, showing boriRonial 

tiou of wisdom teetli. V3 

Kessel. J., cosea of excision of dram- 
bend, malleus and iocns, SSA, 
;(6U. 361 
initictilion^ for exctfion of dmiD- 

bead, etc., 800 
method of exciaing dnim-bfAd 
and Oieiclps. 860 
Kretrchmann, Dr. F., caara ofrxci- 
fionof dnim-headand owtcks, MC 
867 

LanKiiajie, actjuiBition of, 408 
Larrey, D. J , on the uae of saturei 

ill wounds of the ear. 178 
Laxator tympani major muscle, 41 

miiiiT mtiKolf, 4:2 
Leechef, ccllulitiA frotii hite of, i 
Lvi-cliuiK Hbour ear. huriu from. 
Levator (Nilali or levator veli p«lnUiu 

inuM-le, 47 
Lotte. the, 6 

Lobule, cleft of, from earrlnga, HI 
Loellltir, cases of gunshot wounds of 

the ettt. 168. iia 
Lizards, exposed dram-h«id of, 101 
Lucae, August, cases of exouoon of 
drum-head ■ndoa8lcles,S61, 
S6i, 864. 86d, 360 
method of excising ilrunw, 
head and oasicles. 363 
Luecke, case of wound of squam' 
anti petrous p<^trlion9 uf teniponil 
bone from canister shot, 164 
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Mitcleod, O. H. B., casM of injury to 

ear from gunshots, 161 
'•Malarial •' fever, 68 
Ualaria, in relation to the origin of 

dineane. 74 
Malleus and incus, adherence to e*cb 
other. 2f*6 
handle, fraeture of. 184 
Mannmetric cioatricee of drum-h< 

4i>, 60 

Marine life. lower orders of, ibeir 
means of receiving sound impces 
sions, 101 
Ma8AaK« <n t'>9 treatment of olh»- 

matoinn, UW 
Mastoid abscesH. treatmeat of, 379 
fiitti'Uii), Riiiitoniy of, 239 
caries, treatment of. 804 
cellules, anatomy of, 380 

results of intlarainlioo of, 
293 
on scooping out the patho. 
cavern of, 804 
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process, injur>' from g:unsbot 
woundB, 161. 171 

traumatic injury- of, causing rup- 
ture of <lruiii-tit<d(l. 180 

trephining, barinlul results from, 

trephiniog, indications of 

gichwitrtr^ for, 2S1 
trephining, undue liaste in, 398 
Marer, Prof. A. M,.nn the conipree^ 
sion of air befort- and around can- 
non hnlln. 212 
Mavo, Dr. U. O.. Metl. Director, U. S. 
>*., effect on the ear from concus- 
sion of cannon, SOT 
Mnutkai, 65 

llechanism of the ear, modus ope- 
randi of, -18 
transmittinK. of lliedrum, 39 
M^dlesonit* Interference in treat- 
ment of acute puruluntolitis media, 
i74 
Membrana llaccnlu, 30 

sinuses tlirough, 287 
teat-like outlt^ta in, 267 
tympani, arte Drum-head 
vibraoB or tetisa. 36 
Mvnlngitis, cerebro-apinal, (18 

occurrence* of, from preesure of 

polypi, 308 
puruloutH from otitis media pur. 

chron., fatal oa9e of, 209 
sudd«n development of, in acute 
otitis metlin, 2S4 
Menstruattuu, imperfect, in relation 

to head catarrh. S8 
Mental exhauHtion, causing head ca- 

tarrh, M 
Metul hammering, injury to the drum 

from, 317 
Ueteorulogiust indueDcca causing 

bead catarrh, 76 
Middle ear. anatomy of, 3d, 'JST-SSa 
inflammation in rhildren, 300 
condition of. m nulhur'n cases 

of excision, SKt 
conversion of mucous lining 
of, into a cicatricial nur- 
face. 303 
Motes, external auditorv meatus of, 

101 
UooB. oases of gunshot wounds of 

ear, 163. lOS 
Mordecai. Colonel Alfred, U. S. A., 
effect on I he ear of volleys from 
rapid Hrmg miichine gnnp. SIO 
MoaaakowBlii. P., cases of injury to 

ear from gtiushots. 16.1 
Uucous membmne of drum, dermoid 

transformation of, 803 
Uumiw, OD 
Moaclet of the auricle. 6 



Muscles of the drum, 87 
Musical persons, effect of aural dis- 
turbances on, 3M. S57 
MyringitiK. from sea bathing. 108 

Nares. excoriation of, 85 
Nasal douche. U9e of, 10^) 
septum, deviation of. 85 
perforation of, 83 
Naso-pharynx. tflnltona of. with the 

auration of tympanum. 43 
Nerves of throat. symjNithy of, 83 
Nervous »liock in concussion of the 

dnim, IM) 
Nipple-like formations in perfor»- 

tiona of dnim-head, 378 
Noises in the ear, a2*-»3I 
cauitefl of, ass 
head, among children, 306 

depressing influenceof, inold 
peraouB, 340 
in school children. 432 
Numbness fell in injuries of the 
drum-bead and drum. ISI 

ObtiquUB auricnUe muscle, 6 

Occu[Hitioii, 02 

Odor, offensive, increased by PDlypl, 

808 
Oral irritation , 89 

table of cases, 97 
Osaictes, condition of, in author's 
cases tit excision. 882 
excision of, 8Sd-d08 
Otalgia from pressure of polypi, 807 
Othiematoma, 112-158 
age in, 118 
cachexia in, 131 
causative at^encies of, 131 
course of. 128 
diagnoals of, 133 

due to violence, 123 _ 

due to objects thrust into ears by 

InnaticA, 13.H 
durittion of, 130 
etiology tif, 114 
incixion of, 137 
in the loner anlmalu, 152 
in the meutuiiy sane, occurrence 

of. 151 
in the mentally sane, table of 

cases, 1.^1 
occurrence of. 134 
occurrence of impaired heoriag 

in, 13S 
occurrence of. In general paraly* 

s)«, lis 
pathology of, 126 _ 

predinpunents of, 119 
profrnoaia of. 133 
recurrence of, 1S4 
sex in, 110 
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Othaematoma, Bymptoma of, 188 

table of cases in insane female 
patients, 116 
of cases in insane male pa- 
tients, 118 
termination of, 130 
treatment of, 134 
Otic ganglion, 37 

Otitis media nnii-suppurativa acuta, 
283-244 
course of, 236 
etiology of, 234 
removal of secretions through 

E. tube in, 238 
symptoms, objective, 286 

subjective, 236 
table of author's cases, 285 
treatment of, 237 
non-suppurativa chronica, 249- 
257 
course of, 252, 253 
diagnosis of, 253 
etiology of, 250 
exacerbation of, 252 
prognosis of, 354 
symptoms, objective, 261 

subjective, 252 
table of author's cases, 250 
treatment of, 355 
non-suppurativa subacuta, 245- 
247 
symptoms, objective, 245 

subjective, 246 
pn'gnosis, 240 
taltle of autlior'n cases, 245 
treatment of, 240 
serosa, 247-249 

ttyinptoriiB, objective, 247 

subjective, 248 
treatment of, 248 
suppurativa acuta, 200-284 
course of, 263 
diagnosis of, 268 
due to sea biitbiiig, 103 
etiology of. 261 
grave cases of, 206 
gravity of complicated cases, 

276 
prognosis of, 373 
symptoms, objective, 262 

subjective, 203 
table of author's cases, 261 
treatment of. 274-284 
suppurativa chronica, 385-304 
acute exacerbation of, 290 
course of, 289, 293 
djscliarge in, 288 
etiology of, 385 
excision of ossicles in, 870- 

385 
from sea bathing, 103 
grave cases of, 292 



Otitis media suppurativa chronica, 
neglected cases of, 299 
occurrence of grave srmp- 

toms in, 290 
symptoms, objective, 386 

subjective, 289 
table of author's cases, 385 
treatment of, 299 
syphilitica, 257-259 
course of, 257 
diagnosis of, 258 
pathology of, 258 
prognosis of. 269 
symptoms, objective, 257 

subjective, 357 
treatment of, 259 

Pachymeningitis occurring with 

otitis media, 270 
Painful hearing, see Dysacousma 
Pain in injuries of the drum-head and 
drun], 181 
in otitis media purulenta acuta, 
364, 269 
Paralysis, facial, due to aural affec- 
tions, 295, 312-333 
etiology of, 313 
from polypi, 308. 318 
prognosis of, 333 
symptoms of, 313 
treatment of, 323 
Pare, Ambrose, on sabre wounds of 

the ear, 172 
Pearl-divers, observations among, 

433 
Pension for deafness, case of, 309 
full, for total or severe deafness 
of both ears, 445 
Pensions for deafness, claims of sol- 
diers, sailors and marines, 445- 
450 
number of persons drawing such, 

March Isc, 1886,445 
rejKjrt of Senate Committee for 
1883, 445, 446. 447 
Perforation whistle a symptom of 

rupture of the drum-head. 181 
Perichondritis auricula?, 112 

suppurative, of the auricle, 132 
Perichondrium of auricle, 6 
Periostitis interna et externa, 263 
Pertussis, 69 
Petro-mastoid canal, extension of 

inflammation along, 287 
Phenomena of ear disease in children. 

importance of knowledge of, 299 
Physiology, comparative, of auricle, 

36 
Plate, auditory, 327 

tympanic, 231 
Pointed ear, 5 
Polypi, aural, 805-811 
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Polypi, aural, fibromatous, 807 
mucous, SOT 
myxomatous, 307 
impaction of, cauBing facial 

paralysis, 818 
Beat of, 307 
size of. 307 
symptoms of, 307 
table of author's cases, 805 
treatment of, 301, 309 
nasal, 85 
Polypoid masses in chronic purulent 

otitis media, 287 
Portio mollis of seventh pair, physiolo- 
gical function of, 838 
Post, U. E.. case of revolver shot in 

the ear, 100 
Post'nasal syringe, use of, 105 
Poulticing the ear, injury from, 813, 

489 
Process, purulent, transmission of to 

brain. 293 
Fseudacousma, see Autophonia 
Pugilism among Qreeks and Romans, 

113 
Pultaceous matter in chronic puru- 
lent otitis media, 287 

Reflex aural irritation, due to teeth, 
94 
phenomena in chronic puru- 
lent otitis media, 389 
Respiratoiy passages, upper and 

lower, diagram of, 45 
Retrahens auriculae muscle, 16 
"Rhinitis sicca associated with head 

catarrh in intemperate- syphilitic 

subjects, 86 
"Roman "fever, 69 
Rural peculiarities causing head 

catarrh, 73 
Russian baths, 104 
Rutherford, Prof. W., on the sense of 

hearing, 58 

Sabre wounds of the ear, 173 

treatment of, 173 
Salicylic acid, use of, in treatment of 

polypi, 311 
Sandy Hook, U, S. Ordnance Proving 

Ground, explosion of shell at, 196 
Sanitation, home, of school children, 

defective,400 
Scarlet-fever, 64 

School children backward from in- 
ability to hear, 404 
defective personal hygiene 

amoqg, 400 
earaches among, 435 
imperfections of speech 

among, 420 
injustice to, from ignorance 



of their defective hearing, 

428 

School children in New York City, 

author's examination of, 424 

with aural defects, division 

of. 897 
with defective hearing, edu- 
cation of, 897-422 
total deafness among, 415 
houses, ventilation of, 39B 
hygiene, defective, 899-401 
room, temperature of. 400 
Schools, public, accountability of, for 
physical and intellectual improve- 
ment of children, 409 
Schwalbe, Prof. O., on the tensor 

tympani, 40 
Schwattze, Prof. H., cases of excision 
of drum-head and ossicles, 304 
indications for excision of drum- 
head and ossicles, 362 
indications for trephining 

mastoid, 281 
method of excising drum>head 

and ossicles, 864 
on excising the malleusand incus, 

359, 863, 368 
on improvement of the hearing 
after excision of drum-head, 
etc., 363, 868 
Screaming in the ear, 217 
Scute, tympanic, 337 
Scutulum, the, 5 
Sebaceous glands of external auditory 

canal, 11 
Secreting surface of othsematoma, 

destruction of, 137 
Sense of smell, perversion of, in head 

catarrh, 88 
Sequestra, exfoliation of, 291 

minute, absorption of, 291, 393 
Seton, employment of, in othsema- 

toma, 13? 
Sexton, S., case of revolver shot in 

the ear, 169 
Shaler, Captain, U. S. A., on the con- 

cussive effect of great RUns, 311 
" Silent battle " designation for battle 

of Gaines's Mill, 213 
Sinuses into attic, 387 

treatment of, 302 
Skin of auricle, 6 

of external auditory canal, 11 
Snakes, absence of tympanic mem- 
brane in, 101 
SniflBng up of water, 105 
" Snuffs, catarrh," irritation from, 

441 
Sound, absence of, in battle, 313 

cognizance of, by lips placed on 

eyes while speaking, 54 
conclusions of the writer, as to 
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how it enters tbe labyriulh, 
5tJ7 
Sound, modification of, dtirinK trans- 
mission through dfefei'live tele- 
phone, 847 
tnodiflcuUou of, in the defective 

ear-drum, 847 
perception of, M 
aourcA of. in a ftea-fog, 211 
iraDimiseioD. mode of , 333 

to the ear throiifth the Usbups 
in nural diiiea»e, BJgni- 
ficance of, 335 
wax-«t». Diomeiilum of. 311 
Sounds, (l^ep and Hiittuiit. nt-ute per- 
reption of, 'Ml 
iotf>nm>, injuring the drum-head, 

' 2io-ai« 

low, iiainrnl in acute inHamma- 

tion of the middle ear, 'Mt 
painfully afTectlnf; some totally 

deaf persouA. 340 
slight, unpleasant to certain \^t- 
nonH, S48 
South &]ouutBin, battle of, experience 

of author ut. 313 
Speech, imperfectionfl of amoug 
Bchool-L'hildr^^-n. 420 
lOBs of. umotig children, from 

neglect of instmction, 406 
retention of, after loss of hear- 
JDg. 406 
Spina heliciM. S 

Slacki', casvti of excision of drum- 
head aiul iiiaUt^us, O/dl 
Slapediiiy muscle, SS 
Stapes. extracti<tn of. 300 
Stenuiiiig the ear. injury from. 818, 

420 
Slrohmeyer. cam) of gunshot wound 

of ear. 104 
Stylo-HurJculariB rouscle, 10 
Huhmarine diving, effect of, on ear, 

4 83. 484 
8uppuratJvo post-auricular processes, 

treatment of. ISS 
Surf bathing, 102 
SwelliiiK of exterior ports of ear, 

significance of, 31 
Syphilid, 64 

causing bilateral facial paralysis, 
case of . 317 
Syringing the ear. injury from, 4'(0 
violent, injury to dnim-head 
from, 331 

Tartar, collections of, causing irrita- 
tion of gnnia, 93 

Taylor, Commander H. C. U. S. N., 
observations on pcail divers. 438 

Teachers, deafness among. 427 
of deaf pupils, 414 



to' 



Teat-like outlets in ineral>rana flic 

cida. *«" 
Twth. artificial , M 

crowding of. i^Ausing 
irrilahilitT, 95 
Teeth, dead, (Ul'iiig of. BV 

deal), retention of, 06. 09 

deciduous. BO 

dixeased, ai* predutpooents 

faciu) pamtvBis. '-ilS 
temporary, sliella of, 68 
wisdom, D2 
Tegmen lympanl, 227 
Teiephoni'o diaphragm, behavior 

84(i 
Tensor paUti tuusrle. 41 
tympani miisrle, 117 
tyin{Kini and len»(ir palali. volun- 
tary coniractiona of. 49 
Temperament, neuropathic, in head 

catarrh, 88 
Temporal bone, four surfaces of. 303 

progrew of cariea of. 384 
Temporo-maxiilary artirulntion. re- 
lation of, to the cartilagi- 
noDH portion of ext«niial 
auditory canal, 18 
undue range of. cauKing dis- 
treadng acoustic pheno- 
mena, IS 
Terrillon. caae of revolver shot in tbe 

ear. IA8 
Thermal changes, causing beftd ca- 
tarrh. 78 
Tinnitus aurium. U27~»31 

increased from presence of 
polypi. 308 
Toothache, hut iron applied to ears 

for relief of, 444 
Traction ou auricle injuring drum- 
head, 22i^e24 
Tragicus muscle, 8 
Tragus, the. 5 

Transmitting ineohauiam. interfer- 
ence with tension of, 
tunnel-wurkera, IS3 
of the drum. 83 
Transversus auriculee iniiscle, H 
Traumatic lesions of druni-tiead from 

blows un the ear. 17(1-167 
Tunnels, high atmospheric pressure 

m, 43S-43ft 
Tiirlfisli batlis. 104 

Tympanic plate. 231 - 

plexus, diagram of, 88 
Typhoid fever, AS 
Typhus fever, ttO 

Ulcer of pharynx, 85 

Urtian penuliaritiee, causing 

catarrh. 7B 
Uvula, elongation of. 83 
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TTtuU, double, 86 

drawn to one side, 85 

Variola, 67 

Vertiginous phenomena from pres- 
sure of polyi>i, 807 
Vienna paste in cauterizing auricle, 

448 
Voice, loud, injury to the drum-bead 
from, 217 
test, difficulties in establishing 
uniform standard of, 411 
Von Troeltsch on sinusee into attic, 
S87 

Wagging of ears, 88 

Watson, Thomas A., experiments 

with telephone diaphragm, 840, 

847 



Wilde's incision, 280, 489 
Windage of balls, 3l8 
Wisdom teeth, 92 
Wounds, arrow, 17S 
gunshot, 153 

of drum-head and drum, 176-^26 
dia^osis of, 188 
subjective symptoms of, 180 
contused and penetrating, 
219-221 
Wounds and injuries of jaws and 
other facial bones inToWing the 
ear, 169 
of external ear, 111-176 
sabre, 173 
sabre, treatment of, 173 

Yawning, bulging out of drum-head 
in, 68 
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